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EXECUTIVE SUMMARY  
This working paper presents the results of a study commissioned by the International Centre for 
Tropical Agriculture (CIAT) under the Grass2Cash project whose primary objective was to understand 
the underlying reasons why farmers adopt ten improved forage varieties in the four Western Kenya 
counties of Kakamega, Bungoma, Busia and Siaya. A gendered perspective to the motivations and 
challenges of adoption, and a review of the project assumptions were secondary objectives. A total of 
61 adoptee farmers were purposively sampled from a CIAT database of farmers given the improved 
forages, 19 non-adoptees selected through snowball sampling, and 10 stakeholders (CIAT/SAC staff, 
government officers, and peer farmers) were interviewed face to face and through telephone 
between June and August 2020. Due to the study approach and limited sample, we urge caution in 
generalizing the findings.    
 
The results show that the improved forages address key problems such as low milk production, 
inadequate and poor-quality feeds, disease and drought susceptibility of traditional forages, and 
income poverty. Enhanced milk production and quality, fast germination and growth, disease and 
drought tolerance, high protein content and palatability, and high biomass productivity are some of 
the advantages of the improved forages which enhance adoption while soil and water conservation, 
chicken feed (Mulato II), and use in thatching houses (Masaai) are some of the co-benefits. However, 
poor germination, need to constantly apply fertilizer or manure for better productivity, susceptibility 
to pests and diseases, low drought tolerance, low butterfat content, and poor accessibility of seeds 
are some reported challenges that stifle adoption of some varieties. Some of the forages cause 
discomfort in handling and are difficult to harvest due to prickly hairs, sharp edges, or tough stems, 
and are particularly a challenge for women. Overall, Cayman, Mulato II, Mombasa, and Tanzania are 
the most preferred varieties. Napier grass is the most important competing forage although all 
adoptees cultivate both the improved and traditional forages.     
 
Women play a leading role in influencing the household’s decision to adopt and implementing many 
of the husbandry activities even though all family members participate. Age is linked to physical 
strength rather than risk averseness, few have off-farm sources of income, lack of education fuels 
interest in adoption, and the market exists for many inputs and outputs despite poor milk prices and 
little access to improved forage seeds. Access to credit is poor, the economic gains of adoption 
outweigh the costs, while small household size free time for women participation in adoption of the 
improved forages. The Corona virus has reduced interaction between farmers and with CIAT staff. All 
these factors in addition to access to land, family support, and prior experience influence adoption.     
 
Farmer groups and NGOs such as CIAT are the most trusted sources of information on improved 
forages, with NGOs, particularly CIAT, being the main source of extension services followed by 
national and county governments. Government officials are less trusted by farmers as they are 
considered less knowledgeable about the improved forages. Peer farmers are the main champions 
promoting and influencing the uptake of the improved forages. Existing policy initiatives supporting 
adoption of improved forages include distribution of dairy cattle to farmers, extension services, 
distribution of improved forage seeds and splits, and construction of milk aggregation/cooling plants.   
       
The study recommends continued research and field trials on all the improved forage varieties 
especially their performance under different environmental conditions. A portfolio approach that 
promotes adoption of the improved forages alongside traditional forages for enhanced resilience and 
agrobiodiversity is advocated, while the use of the forages in other value chains such as chicken 
should be explored. Enhanced access to quality seeds, promotion of shared household decision-
making, more extension workers, partnerships, and actively influencing county policies are other 
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CIAT is implementing the Grass2Cash project which aims to make a strong case for the integration of 
improved forage grasses into the mixed crop-livestock production systems in Western Kenya.  
Different forage grass options are participatorily being screened and evaluated on-farm, the results of 
which will allow promotion and scaling of grass varieties that are well adapted, high yielding and with 
good nutritional quality. Understanding how farmers adopt and utilize forages for improved livestock 
productivity, though complex, is crucial in ensuring that farmers get the benefits of the technology 
and any barriers to adoption are addressed.  
 
The primary objective of this study is to understand the underlying reasons why farmers wish to take 
up or try improved forages in four counties in Western Kenya and why they subsequently adopt or 
not adopt the technology. Other secondary study objectives are to  
i) Take a gendered perspective by distinguishing between the motivations for adoption as 
well as challenges facing male and female adopters, and  
ii) Review the assumptions of the project in terms of why farmers want to intensify farm 
systems.  
 
Apart from enhancing knowledge, the results of this study have a more practical application as they will 
be used by the Grass2cash project to promote and upscale grass varieties that are well adapted to local 
































2. LITERATURE REVIEW 
Technology developers and decision makers need to know the factors that influence end-users’ 
decision to adopt and use a particular technology or innovation. Answering the question “why do 
people adopt or not adopt particular technologies?” may help improve the methods for designing 
new technologies or evaluating and predicting the response of users to the new technologies. This 
section reviews relevant literature and state of the art in technology adoption research, with a bias 
towards agricultural technology.   
 
2.1 Technology Adoption: What’s in a Word? 
Technology can be understood as the practical application of scientific knowledge, thereby allowing 
tasks to be accomplished more easily or efficiently. It is the means and methods of producing goods 
and services, including methods of organization as well as physical technique (Loevinsohn et al. 2012, 
2013). For Rogers (1983), a technology is “a design for instrumental action that reduces the 
uncertainty in the cause-effect relationships involved in achieving a desired outcome” (p. 12) and is 
composed of hardware (the tool that embodies the technology in the form of a material or physical 
object) and software (the information base for the tool). Agricultural technology therefore includes 
the tools and methods of producing crops and livestock. Glover et al. (2019) cautions against viewing 
technology simply as a ‘black box’ which accentuates its practical, material and technical features, 
while obscuring social, cognitive, epistemological, institutional and cultural processes that are 
essential to the way the technology package has been assembled, configured and stabilised. This 
often-neglected social dimension of technology is illustrated by Hornborg (2001) who, borrowing Karl 
Marx’s (1867{1976}) idea of commodity fetishism, argues that machines and technology are similarly 
fetishes which mask or conceal significant social relations. In other words, technology is not only 
comprised of a hardware (practical, material and technical parts) but also social relations and social 
capital that has gone into its development as well as the new relations it creates or reconfigures in the 
course of its use – what we might call the software. Technology is thus better understood as a 
technical practice rather than something embodied within novel artefacts and systems (or machines), 
with technological change being the outcome of a reconfiguration of socio-technical relationships and 
interactions (Glover et al. 2019). A technology is considered ‘new’ if it is recently introduced to a 
place, group of users, or represents a novel use of an already existing technology (Loevinsohn et al. 
2012, 2013). Such new technologies are also termed innovations.  
 
Adoption is the integration of a new technology into existing practice and is usually preceded by a 
period of ‘trial’ and some degree of adaptation (Loevinsohn et al. 2012, 2013). It is the mental process 
an individual goes through from first hearing about an innovation to eventually utilizing it (Bonabana-
Wabbi 2002). To Rogers (2003), adoption is a decision of full use of an innovation as the best course 
of action available. Adoption has two key elements, namely rate of adoption and intensity of 
adoption. Rate of adoption is the relative speed with which farmers adopt an innovation, time being 
an important variable. Practically, adoption rate is the percentage of farmers adopting a technology 
within a given time (say y years). Intensity of adoption is the level of use of a given technology in any 
time period and is sometimes also termed implementation of the technology. A technology might 
have several related activities or ‘components’ that needs to be implemented for its full benefits to be 
realised. If a farmer plants an improved forage but does not use it to feed the cattle (for various 
reasons, e.g., a strong belief in an alternative forage) or only use it infrequently, the intended benefits 
might not be realised signalling low adoption intensity. An implementer or adopter is someone who 
changes their behaviour to use an innovation in practice. Diffusion is a social process that occurs 
among people in response to learning about an innovation and involves the communication of an 
innovation through certain channels over time among members of a social system (Dearing and Cox 
2018). Diffusion is therefore an important part of adoption, expanding the technology from a few 
individuals (farm-level) to a wider collective or aggregate (community, regional or national). On the 
other hand, dissemination constitute activities by technology proponents or intermediaries to inform 
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others of an innovation. Therefore, diffusion is a form of social activation that may or may not occur 
after the dissemination of information has occurred. That is, diffusion can happen with or without 
organized, intentional dissemination. Dis-adoption refers to the process of reversion to the pre-
existing technology following a relatively short period of adoption and has grown in prominence in the 
agricultural literature in recent years (Loevinsohn et al. 2012, 2013).  
Defining technology adoption is complicated as it varies with the technology being adopted (Mwangi 
and Kariuki 2015). One can imagine the difficulty and potential for controversy of defining technology 
adoption for a complex ‘package’ of technologies or integrated systems. In such cases, the adoption 
of one component without adoption of the complementary component might very well result in 
negative outcomes (Glover et al. 2019). In other instances, farmers may adopt principles rather than 
practices (Stevenson et al. 2019). These examples highlight the need to re-think what can be 
measured and how in adoption studies. A working definition of technology adoption is thus very 
necessary. Adoption studies often omit a functional definition of what should be counted as an 
instance of adoption, while other studies define adoption in simplistic, binary terms in which 
technology practitioners are classified crudely into two mutually exclusive binary groups of adopters 
and non-adopters (Glover et al. 2019, Sumberg 2016). Yet as far back as 1981, Feder et al (1981) 
already highlighted that “adoption cannot be categorized simply as ‘adoption’ or ‘non-adoption’ since 
adoption often takes place by degrees.” They conclude that the major issues relate to the extent and 
intensity of technology use at the individual farm level rather than to the initial decision to adopt a 
new practice. Glover et al. (2016) postulates that the urge to demonstrate positive returns to 
investment in technology development favours narrow and simplistic definitions of adoption and 
technological change. To guard against this, the dynamic processes of learning and experimentation 
must become key aspects of technology adoption just as adoption rates become an insufficient metric 
to measure the success of technology or innovation systems.  
 
Glover et al. (2019, 2016) criticise the concept of adoption as commonly used in agricultural research 
in Africa as deeply flawed.1 They argue that the concept of technology adoption is simplifying and 
mischaracterizing what happens during the process of technological change which, they assert, 
involve “complex reconfiguration of social and technical components of a technological practice or 
system” (Glover et al. 2019, p. 1). Their main bone of contention is that the dominant concept of 
technology adoption provides a poor basis for understanding processes and consequences of 
technological change because it is oversimplified and leaves out the agency of actors involved in the 
process. Apart from not suggesting an alternative concept/vocabulary to ‘adoption’ which they reject, 
the authors err in their criticism by focusing their attention only on the diffusion of innovation theory 
espoused by Rogers (2003). In so doing, they fail to engage with other theories and models on 
technology adoption which address many of the social science issues they raise, and which we review 
herein. Their repeated assertion that technology adoption studies are only interested in measuring 
adoption rates is not entirely true as many studies are interested in other aspects too, including 
adoption intensity, behaviour of adopters, characteristics of the technology, etc. Granted, some of the 
issues raised by Glover et al. (2019) are pertinent, including the need to go beyond adoption rates. 
However, they do not negate the concept of technology adoption per se, but rather call for a broader 
social and contextualised understanding of the concept.    
 
2.2 Major Technology Adoption Theories and Models  
Theoretical frameworks help to organize thought and planning of research, intervention, and analysis. 
Several theories, models and frameworks have been proposed to explain user adoption and diffusion 
of new technologies (cf. Taherdoost 2018, Lai 2017, Montaño and Kasprzyk 2015). These theories 
introduce and explain certain theoretical constructs and factors that influence user acceptance, 
 
1 The authors do not compare the application of the adoption concept outside agriculture and other 
geographical areas outside Africa.   
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adoption, diffusion and use of technologies. Most are aligned to the social construction theory which 
states that reality is a social construct based on repetitive behaviour or habit (Berger and Luckmann 
1966). This section reviews some of these theories and synthesizes their key constructs, components, 
and variables.   
    
2.2.1 Theory of Reasoned Action, Theory of Planned Behaviour, and Integrated Behavioural Model 
The theory of reasoned action (TRA) was developed to better understand relationships between 
attitudes, intentions, and behaviours (Fishbein 1967). TRA and the theory of planned behaviour (TPB) 
both assume that the best predictor of a behaviour is behavioural intention, which in turn is 
determined by attitude toward the behaviour and social normative perceptions regarding the 
behaviour (Montaño and Kasprzyk 2015, Taherdoost 2018). Norms are established behaviour patterns 
and define a range of tolerable behaviour, serving as a guide or a standard for the members of a 
social system (Rogers 1983). They can operate at the level of a nation, a religious community, an 
organization, or a local system like a village. A distinction is made between attitude toward an object 
and attitude toward a behaviour, with attitude toward the behaviour (e.g. attitude toward 
mammography) seen as a much better predictor of that behaviour (obtaining mammography) than 
attitude toward the object (in this case cancer). Related to agricultural technology, attitude toward an 
integrated pest management (IPM) technology e.g. push-pull is a better predictor of the possibility of 
a farmer adopting the practice rather than their attitude toward stem borers. Just because farmers do 
not like stem borers does not automatically mean they will adopt push-pull (or any other potential 
technology). Each technology is assessed by the farmer on its own merits.     
 
Attitude is determined by the individual’s beliefs about outcomes or attributes of performing the 
behaviour (behavioural beliefs), weighted by evaluations of those outcomes or attributes (Montaño 
and Kasprzyk 2015). That is, attitude toward a technology is determined by what a person believes are 
the attributes of that technology or the outcomes of using that technology. Thus, a strong positive 
belief in outcomes result in a positive attitude toward and high likelihood of technology adoption and 
vice versa. On the other hand, a person’s subjective norm is determined by his or her normative 
beliefs, i.e. whether important referent individuals (i.e. influencers) approve or disapprove of them 
performing the behaviour (e.g. adopting a technology), as well as what these referent persons and 
others in the surrounding are doing – part of social identity. Subjective norm is weighted by a person’s 
motivation to comply with those referents and/or be influenced by societal pressure. The behaviour 
should be volitional (free will), systematic and rational (Taherdoost 2018).  
 
The theory of planned behaviour (TPB) is attributed to Ajzen (1991). It extends TRA by adding an 
additional construct of perceived control over the behaviour to TRA’s attitude and subjective norm 
(Montaño and Kasprzyk 2015). It considers situations where one may not have complete volitional 
control over a behaviour as is often the case in many technology adoption circumstances. Perceived 
control is determined by control beliefs concerning the presence or absence of facilitators and 
barriers to behavioural performance (technology adoption), weighted by their perceived power or the 
impact of each control factor to facilitate or inhibit the behaviour. TPB is thus based in part on the 
idea that technology adoption is determined jointly by motivation (intention) and ability (perceived 
behavioural control), with perceived control expected to moderate the effect of intention on 
behaviour. However, perceived control is also an independent determinant of behavioural intention. 
In other words, holding attitude and subjective norm constant, a person’s perception of the ease or 
difficulty of adopting a technology will affect their intention or motivation to adopt or not adopt the 
technology. The perceived behavioural control construct is thus the basis for barriers and enablers 
(and related concepts such as enablers, impediments, opportunities, environmental factors, socio-
structural, physical and socio-economic factors, etc) as determinants of technology adoption, albeit 
from the farmer’s perception or perspective. Though identical to TPB in predicting intention, the 
decomposed TPB (DTPB) “decomposes” attitude, subjective norm, and perceived behavioural control 
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into its essential belief structure in the context of technology adoption (Dwivedi et al. 2017). By 
providing a framework to identify key behavioural, normative, and control beliefs affecting behaviours 
to adopt or not adopt technologies, TRA and TPB allows interventions to be designed to target and 
change these beliefs or the value placed on them by individuals (Montaño and Kasprzyk 2015). 
 
Fig. 1: Theory of Reasoned Action (TRA) and Theory of Planned Behaviour (TPB) 
 
NB. Upper light area shows the TRA; entire figure shows the TPB. Source: Montaño and Kasprzyk (2015, p. 70). 
The integrated behavioural model (IBM) emerged from efforts to integrate constructs from TRA and 
TPB with constructs from other important theories of behaviour (Montaño and Kasprzyk 2015). These 
theories agree with TRA and TPB that a strong intention (motivation) is the most important 
determinant of behaviour, but in addition, a behaviour such as technology adoption is most likely to 
occur if, 
i) A person has the knowledge and skill to do so 
ii) There is no serious environmental constraint (physical and socio-economic barriers) 
preventing adoption  
iii) The behaviour is salient, i.e. important to the person or addresses an important problem  
iv) The person has performed the behaviour previously, i.e. has experience or behaviour is 
habitual, making intention less important. 
All these components and their interactions are important to consider when designing technology 
interventions and/or assessing their adoption. In addition to the above components, IBM introduces 
personal agency as a key factor influencing intention (Montaño and Kasprzyk 2015). Personal agency 
described by Bandura (2006) as bringing one’s influence to bear on one’s own functioning and 
environmental events, consists of two constructs—self-efficacy and perceived control which is already 
part of TPB. While perceived control refers to one’s perceived amount of control over his ability to 
adopt a technology determined by one’s perception of the degree to which various environmental 
factors make it easy or difficult to carry out the behaviour, self-efficacy is one’s degree of confidence 
in the ability to perform the behaviour despite the existence of various obstacles or challenges 
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(Montaño and Kasprzyk 2015). TRA, TPB and IBM theories are mostly used for technologies or 
products already in the market (Lai 2017).  
 
2.2.2 Social Cognitive Theory and Motivational Models 
Social cognitive theory (SCT) explains human behaviour through a triadic reciprocal determinism in 
which behaviour, cognition and other personal factors, and environmental influences all operate as 
interacting determinants that influence each other bi-directionally (Bandura 1989). SCT dates back to 
the 1970s when a paradigm shift took place from a focus on learning through consequences of one’s 
behaviour (essentially trial and error) to a focus on cognitions or forethought (Luszczynska and 
Schwarzer 2005).  Similar to IBM, SCT takes an agentic (human agency) perspective to self-
development, adaptation and change, an agent being one able to intentionally influence ones’ 
functioning and life circumstances – either as an individual, through proxy, or collectively (Bandura 
2005). According to SCT, behavioural change is made possible by a personal sense of control. That is, 
if farmers believe they can act to solve a problem instrumentally, they become more inclined to do so 
and feel more committed to the decision. The theory outlines several crucial factors that influence 
behaviour (Luszczynska and Schwarzer 2005), most of which are shared or similar to TRA, TPB and 
IBM. 
i) Perceived self-efficacy - people’s beliefs in their capabilities to perform a specific action 
required to attain a desired outcome. This determinant is already reviewed and is part of 
the IBM.   
ii) Outcome expectancies - people’s beliefs about the possible consequences of their 
actions. This is related to attitude which is determined by beliefs about the outcomes or 
attributes of adopting the technology under TRA.  
iii) Goals (in adopting a desired behaviour) - individuals first form a goal and then attempt to 
execute the action). Goal is closely related to intention or motivation highlighted in TRA 
and TPB.   
iv) Socio-structural factors - perceived impediments and opportunity structures. These 
determinants mirror facilitators and barriers under TPB.    
 
Fig. 2: Social Cognitive Theory 
 
Source: Luszczynska and Schwarzer 2005, p. 129.  
According to the motivational model (MM), technology adoption or use (behaviour) is determined by 
intrinsic and extrinsic motivations (Taherdoost 2018). Intrinsic motivation involve activities or 
practices done by the farmer for no apparent reinforcement either because they simply enjoy doing 
them, find them interesting, or have been passed down to them culturally or through family tradition 
hence have become ‘normal’ practice (Oulu 2018). On the other hand, extrinsic motivation involves 
activities done to achieve valued outcomes or as a result of an external influence, reward, authority, 
or ‘expert’. Perceived usefulness is thus an extrinsic motivation. Many motivational models are 
grounded on the expectancy-value theory which argues that perceived success (expectancy) and 
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perceived satisfaction of personal needs (value) drive motivation of an individual to perform an 
activity such as adopting a new technology (cf. Wigfield and Cambria 2010).  
 
2.2.3 Technology Acceptance Model and Unified Theory of Acceptance and Use of Technology 
Introduced by Fred Davis in 1986, Technology Acceptance Model (TAM) is an adaptation of the theory 
of reasoned action (TRA) tailored for modelling users’ acceptance of information systems (IS) or 
technologies (IT) (Lai 2017, Lee et al. 2003). Still, some of its characteristics are applicable to 
agricultural technologies, especially given its origin from TRA. The TAM model focuses on two aspects 
as influencing behaviour or acceptance of a technology - perceived usefulness (PU) and perceived ease 
of use (PEU). PU is the potential user’s subjective likelihood that the use of a certain technology will 
improve his or her action, while PEU refers to the degree to which the potential user expects the 
target system to be effortless (Davis 1989). Both PU and PEU influence the attitude toward use of the 
technology, the intention and finally actual use, and are themselves influenced by certain external 
variables or environmental factors. PU and PEU are similar to attitude in TRA which is determined by 
what a person believes are the attributes of that technology (PEU) or the outcomes of using that 
technology (PU).  
 
Subsequent versions, extensions and elaborations of TAM found direct influence of PU and PEU to 
intention thus eliminating the need for the attitude construct. They also included other external 
factors that influence PU e.g. social influence (subjective norms) and cognitive instruments (image, 
job relevance, output quality, result demonstrability, and experience) and PEU e.g. anchor (self-
efficacy, perceptions of external control, technology anxiety) and adjustments (perceived enjoyment 
and objective usability) (Venkatesh and Davis 2000, Lee et al. 2003). In the integrated model of TAM, 
the factors influencing behaviour were categorised into four, namely individual differences, system 
characteristics, social influence, and facilitating conditions (Venkatesh and Bala 2008). This 
categorisation captures many of the constructs and variables of previous theories and models.   
 
Venkatesh et al. (2003) studied several previous models and theories to introduce the unified theory 
of acceptance and use of technology (UTAUT). According to UTAUT, the four predictors of users’ 
behavioural intention (e.g. decision to adopt) are performance expectancy, effort expectancy, social 
influence, and facilitating conditions. Performance expectancy is comprised of perceived usefulness 
(PU), extrinsic motivation, job-fit, relative advantage, and outcome expectations. On the other hand, 
effort expectancy captures the notions of perceived ease of use (PEU) and complexity. All the four 
behavioural intention predictors are influenced by gender, age, experience, and voluntariness of use – 
so-called moderating variables (Lai 2017, Taherdoost 2018).  
Fig. 3: Unified Theory of Acceptance and Use of Technology (UTAUT) 
 
Source: Lai 2017 
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2.2.4 Diffusion of Innovations Theory 
Popularised by Everett Rogers in 1962 in the first edition of the book Diffusion of Innovations, the 
diffusion of innovations theory (DoI) is a widely used theoretical framework in technology diffusion 
and adoption. While it has its critics (cf. Glover et al. 2019), it has been used to study several 
innovations from different disciplines ranging from agricultural tools to organizational innovation 
(Dwivedi et al. 2017, Sahin 2006). Describing the innovation-diffusion process as “an uncertainty 
reduction process” (p. 232), Rogers (2003) proposes five attributes or characteristics of innovations 
that help to decrease uncertainty about the innovation, namely i) relative advantage (why it’s better 
than the existing or competition), ii) compatibility (consistency with existing values, past experiences, 
and needs of potential adopters), iii) complexity (relative difficulty to understand and use – negatively 
correlated with adoption), iv) trialability (experimentation ability), and v) observability (the degree to 
which the results of an innovation are visible to others). These characteristics can be grouped into 
three general sets of variables to explain the diffusion of technology or lack thereof, namely the 
innovation’s pros and cons, characteristics of adopters, and the larger social and political context 
(Dearing and Cox 2018).  
 
a) Each innovation’s set of pros and cons  
These pros and cons or attributes include i) cost - the perceived monetary, time, or other resource 
expense of adopting and implementing the innovation, ii) effectiveness - the extent to which the 
innovation is perceived to work better than what it would displace or its competition, iii) simplicity - 
how easy the innovation is to understand and use, iv) compatibility - how well the innovation fits with 
established ways of accomplishing the same goal, v) observability - the extent to which outcomes can 
be seen, and vi) trialability - the extent to which the adoption decision is reversible or can be 
managed in stages (ability to be piloted). 
 
b) The characteristics of adopters 
A key variable here is the potential adopters’ perceptions of opinion leaders’ and change agents’ 
reactions. The seeking of advice or the modelling of one’s behaviour on what others do often reflect 
an emotional desire for status that allows the decision maker to save time while reducing uncertainty. 
Taken together, an innovation’s attributes and social influence can be thought of as psychological and 
sociological barriers that serve to protect the potential adopter from unworthy innovations.  
 
c) The larger social and political context 
This include the salience (importance) of issues related to the innovation (does it solve a problem that 
the farmer and/or the community consider significant?), how proponents and opponents frame the 
meaning of the innovation (discourse around the innovation), and the timing of its introduction. The 
first to adopt (innovators) tend to do so because of excitement over novelty and feeling 
unconstrained by social norms. The next to adopt (early adopters, some of whom are opinion leaders) 
do so because of a measured appraisal that an innovation’s advantages outweigh its disadvantages. 
The subsequent early and late majorities adopt because they feel social pressure to do so. Laggards 
are, like innovators, less susceptible to social pressure and feel free to take their time. They also have 












Fig. 4: Diffusion of Innovations Over Time 
 
Source: Dearing and Cox 2018, p. 185 as modified from Rogers (2003) 
2.2.5 Summary  
Several theories and models of technology adoption are reviewed in the preceding sections. Their key 
constructs, assumptions, variables and similarities between them have been synthesised. The review 
is by no means exhaustive. It nevertheless provides excellent frameworks to conceptualize, measure, 
and identify factors that affect adoption behaviour. It has touched on the dominant theories and 
models that are often used to explain acceptance, adoption and diffusion of technology across 
different disciplines. The theory of reasoned action (TRA) focuses on intention as the key predictor of 
behaviour and is influenced by attitude (comprised of perceived technology attributes and outcomes) 
and subjective norm. The theory of planned behaviour (TPB) adds perceived control to the TRA mix, 
highlighting the role of facilitators and barriers (or ability) in influencing adoption decisions. The 
integrated behavioural model (IBM) introduces personal agency (comprised of self-efficacy and 
perceived control), knowledge and skills, salience of the technology, and experience as among key 
determinants of technology adoption. Other subsequently reviewed theories and models introduce 
new constructs and variables. However, most of the constructs and adoption determinants are either 
similar or closely related to those already highlighted by the other theories and models (see Table 1 
for a summary). 
 
Table 1: Summary of Factors Influencing Adoption and Diffusion of Technologies 
Category Variables/indicators Theoretical 
Construct 
Theory/Model Origin (Author(s) 
The Technology (System 
characteristics) 
Attributes/characteristics Attitude TRA, TPB Fishbein 1967 (TRA) 
Ajzen 1991 (TPB) 
Outcomes/results Outcome 
expectations 
SCT, UTAUT Bandura 1989 (SCT) 
Usefulness Perceived 
usefulness (PU) 
TAM Davis 1986 
Ease of use Perceived ease of 
use (PEU) 
TAM Davis 1986 
Objective usability Adjustments  TAM  Davis 1986 
Job-fit Performance 
expectancy  
UTAUT Venkatesh et al. 
2003 
Complexity Effort expectancy UTAUT Venkatesh et al. 
2003 
Pros and cons: effectiveness, 
simplicity, compatibility (with needs 
 DoI Rogers 2003 
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and environment), observability, 
trialability 















Personality: confidence despite 
constraints 




Ability (perception of ease or difficulty 
of adoption)  
Perceived control TPB Ajzen 1991 (TPB) 
Motivation (intrinsic and extrinsic) Intention TPB, MM, 
Expectancy-value 
theory 
Ajzen 1991 (TPB) 
Perceived enjoyment  Adjustments TAM Davis 1986 
Goal Goal SCT Bandura 1989 (SCT) 
Attitude towards technology (both 
attributes and outcomes) 
 TRA, TPB Fishbein 1967 (TRA), 
Ajzen 1991 (TPB) 
Knowledge and skills  IBM Montaño and 
Kasprzyk 2015 
Education    
Salience of the technology  IBM Montaño and 
Kasprzyk 2015 
Experience   IBM Montaño and 
Kasprzyk 2015 
Household size    
Age (of Household Head)    
Gender    
Economic Facilitators and barriers Perceived control TPB Ajzen 1991 (TPB) 
Physical and socio-economic barriers Environmental 
constraints  
IBM Montaño and 
Kasprzyk 2015 




SCT Bandura 1989 (SCT) 
Cost (monetary, time or other resource 
expenses) 
   
Net gain    
Farm size   Feder et al. 1981 
Total farm area suitable for the 
technology 
   
Off farm income    
Access to credit    
Institutional Facilitators and barriers   TRA Fishbein 1967 
Environmental factors Perceived control TPB, IBM, TAM Ajzen 1991 (TPB), 
Montaño and 
Kasprzyk 2015 
(IBM), Davis 1986 
(TAM) 
Impediments and opportunities Socio-structural 
factors 
SCT Bandura 1989 (SCT) 
Membership of social/farmer groups Social modelling  SCT Bandura 1989 
Extension services     
Other sources of info (e.g. TV, radio, 
FFSs, etc) 
   
Governance frameworks (institutions, 
participation, incentives)   
   
Market accessibility (inputs and 
outputs) 
   
Social & Political Context Social norms  TRA, TPB Fishbein 1967 (TRA), 
Ajzen 1991 (TPB) 
Salience of technology (including 
discourse around it) 
 DoI Rogers 2003 
Social influence   TRA, TPB, UTAUT Fishbein 1967 (TRA), 
Ajzen 1991 (TPB), 
Venkatesh et al. 
2003 (UTAUT) 
Timing (of technology introduction)  DoI Rogers 2003 
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Champions, opinion leaders, 
influencers 
 TRA Fishbein 1967 
Policy and Regulatory 
Framework 
Policy and legal facilitators and 
barriers, environmental factors, 





TPB, SCT Ajzen 1991 (TPB), 
Bandura 1989 (SCT) 
Source: Author 
 
A key aim of the literature review was to identify potential adoption determinants applicable to 
improved forage technology from a selection of adoption theories and models. Appreciation of the 
theoretical constructs and causal explanation of the adoption determinants was another objective. 
Loevinsohn et al. (2012) contend that despite adoption theories and traditions being about 
differences in emphasis and perspective, researchers often refer to and build on the concepts and 
questions that define a particular tradition rather than that characteristic of other theories. They 
underscore the fact that these theories do not represent mutually exclusive or competing theories of 
adoption and technical change within agriculture. In this review, we have identified several constructs 
and underlying adoption determinants from different theories, while highlighting any similarities and 
differences between them. We have shown that many do share theoretical constructs and variables. 
Being an exploratory study, rather than pick a particular theory or tradition, we consider it best to be 
eclectic by combining relevant perspectives and variables from several theories in order to gain a 
fuller understanding of the array of factors influencing adoption of improved forage grasses. The next 
section reviews agricultural technology studies, including improved forages, to appreciate key 
adoption issues, approaches and determinants that may be specific to this area of study and/or might 
not have been captured by the above reviewed adoption theories and models.  
    
2.3 Adoption of Agricultural Technologies: Key Determinants and Emerging Issues  
Agricultural technologies include all kinds of improved techniques and practices which affect the 
growth of agricultural output, the most common in crop production being new varieties and 
management regimes, soil and soil fertility management, weed and pest control, irrigation and water 
management (Loevinsohn et al. 2012, Mwangi and Kariuki 2015). Climate-smart agricultural 
technologies and practices have also emerged in the recent past. Forages - plants utilised as livestock 
feed either by grazing or harvesting are the most common sources of feeds in many countries. In 
Kenya’s mixed crop–livestock farming systems, ruminant livestock subsist on natural pastures and 
crop residues, with residues from cereals forming the bulk of livestock feed during the dry season 
despite their low crude protein nature (Njarui et al. 2017). This justifies efforts to promote the 
adoption of improved forages which has remained low as farmers prioritise growing of food crops, 
relegating forages to less fertile and degraded parts of their farms (ibid.).  
 
New agricultural technologies are generally viewed positively as tending to increase productivity, 
reduce average cost of production, improve household earnings and lower poverty, improve 
nutritional status, increase employment opportunities, etc. (Mwangi and Kariuki 2015). Whether 
productivity increases or not, other related benefits such as improved health, the environment, or risk 
management (i.e. co-benefits) may also be realised (Loevinsohn et al. 2012). These co-benefits may 
be valued and sought after in their own right, thus competing with productivity, or seen as important 
in conjunction with enhanced productivity. Non-adopters are generally painted as the opposite of the 
adopters - hardly able to maintain their marginal livelihoods and socio-economically stagnant (Jain et 
al. 2009). However, unworthy innovations can also be adopted and diffused. 
 
A curious omission in many agricultural technology adoption studies is that they rarely trace back 
their choice of adoption determinants to the respective theories. This lack of a theoretical anchor is 
regrettable since theoretical frameworks help to organize thought and planning of research, 
intervention, and analysis by aiding the conceptualization, identification and measurement of factors 
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influencing adoption. In their critique of the concept of ‘adoption’, Glover et al. (2019) base their 
argument on the understanding that many agricultural technology adoption studies rely 
predominantly on Rogers' (2003) diffusion of innovations theory which they view as accentuating 
material-technical aspects of technology at the expense of social-cultural processes and human 
agency. Obviously, and as has been pointed out elsewhere in this review, this sidelines many other 
theories and perspectives which could add value to such studies. The apparent lack of or little 
engagement with social science and behavioural theories of technology adoption by agricultural 
technology adoption studies is therefore unfortunate. More importantly, it reflects a pervasive view 
of agriculture as a ‘technical’ rather than the social activity that it is. In the Sociology of Sustainable 
Agriculture, Karami and Keshavarz (2010) reminds us that in order to promote sustainable agriculture, 
our perception of agriculture must shift from a technocratic approach to a social negotiation process 
in which agriculture is regarded as a social activity as much as it is agronomic and ecological.  
 
2.3.1 Adoption Determinants  
The seminal publication by Feder et al. (1981) titled Adoption of Agricultural Innovations in Developing 
Countries: A Survey appear to be an important reference point for agricultural technology adoption 
studies. The authors identify farm size, land tenure, labour availability, credit constraint, risk and 
uncertainty, human capital, and sociological and other factors as key agricultural technology adoption 
determinants. Subsequent authors variously categorise the adoption factors into economic, social, 
institutional, physical, farmer characteristics, farm structure, managerial structures, informational, 
ecological, human capital, production, policy, natural resource characteristics, technology factors, 
household specific factors, etc. (Mwangi and Kariuki 2015). In reviewing the factors that constrain 
adoption of forage legumes in West Africa, Elbasha et al. (1999) identify lack of fencing materials, 
shortage of labour, inappropriate land tenure, land scarcity, livestock diseases, invasion of grasses and 
weeds, and damage by fire as among key factors. Others such as lack of extension services, 
information and limited availability of credit and seed which reflect institutional failures are also 
identified. Sinja et al. (2004) emphasize that the performance or reliability of the legume technologies 
themselves are also important adoption influencing factors. There is no clear distinguishing feature 
between variables in the different categories, the categorization done either to suit the technology 
under investigation, the location, a researcher’s preference or even clients’ needs (Mwangi and 
Kariuki 2015).  
 
Based on a review of the technology adoption theories and analysis of several agricultural technology 
studies, particularly in sub-Saharan Africa (SSA), we have grouped agricultural technology adoption 
determinants into the following six categories: technological, economic, farmer or household-specific, 
institutional, social and political context, and policy and regulatory frameworks. The aim of this 
categorisation is to facilitate an overview rather than provide definitive categories for the analysis of 
technology adoption determinants. 
     
i. Technology factors 
The characteristics or attributes of the technology play a critical role in a farmer’s adoption decision 
process. The adopter perception model suggests that the perceived attributes of innovations 
condition adoption behaviour, with farmers’ decision depending on many factors including utility and 
efficiency of the technology (Sinja et al. 2004). The farmer’s attitude toward the attributes and 
outcomes of using the technology are highlighted in the theory of reasoned action (TRA), perceived 
usefulness (PU) and perceived ease of use (PEU) are part of the technology acceptance model (TAM), 
while an innovation’s set of pros and cons are emphasized by the diffusion of innovations (DoI) 
theory. Trialability (piloting), farmers’ perception about the performance of the technology, 
consistency with their needs, and compatibility to their environment are some of the technological 
factors which may influence the technology adoption by being perceived as a positive investment 
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(Mwangi and Kariuki 2015). Trialability and adaptation (to local circumstances) is integrated in the 
very definition of adoption (cf. Rogers 2003 and Loevinsohn et al. 2012, 2013).   
 
Sinja et al. (2004) found that dry season tolerance is one of the most important characteristics of 
fodder legumes that farmers in Central Kenya consider in their adoption decisions. Higher yield 
(DM/ha), ability to grow on relatively infertile soils, soil nitrogen fixation, higher dry-matter 
digestibility, voluntary intake by animals, lower cost, abundance, availability, and extension of the 
period of production of the pasture are some of the attractiveness of Stylosanthes spp. fodder banks 
in Western Africa (Elbasha et al. 1999). In trials conducted in Kenya, Rwanda, Eritrea, Eastern DRC and 
Madagascar, Maass et al. (2015) report that Brachiaria spp. cultivar (cv) Mulato-II has, in comparison 
to dominant local forages such as Napier grass, higher primary DM production/forage yield, higher 
and quick subsequent regrowth, higher nutritive quality (esp. DM digestibility, hence improved milk 
production), good seed yield, able to produce green forage year-round without any fertilizer input, 
good palatability, drought tolerant, persistent (is perennial), easy for cut-and-carry, and spittlebug-
resistant. It also has co-benefits such as use in erosion control on contour bunds, used as a trap plant 
in the push-pull system that helps control maize stem borers and Striga weed, and a source of income 
if sold as livestock feed and hay during dry seasons. However, it is heavily infested by red spider mite, 
the biomass production and plant survival is affected by drought, and the seed is not yet 
commercially available in the market. Both Brachiaria xaraes and Brachiaria cayman are adapted to 
acidic and low-fertility soils. In addition, B. cayman has a high water-logging tolerance (ibid.).  
 
ii. Economic factors 
Economic factors encompass a variety of adoption influencing factors that are related to capital and 
other factors of production, monetary or financial resources and costs, income, profit, 
commercialisation, access to markets, wealth, credit, etc. They are facilitators and barriers, attributes 
and outcomes, enablers and constraints, and motivations that are economic in nature. In 
Microeconomics of technology adoption, Foster and Rosenzweig (2010) identify the financial and 
nonfinancial returns to adoption, technological externalities, scale economies, schooling, credit 
constraints, risk and incomplete insurance, and departures from behavioural rules implied by simple 
models of rationality as some of the factors affecting decisions pertaining to technology choice and 
input allocations.  
 
Farmers with large farm size are likely to pilot and/or adopt a new technology as they can afford to 
devote part of their land to such technologies (Mwangi and Kariuki 2015). Some technologies such as 
mechanized agriculture require economies of scale for profitability hence having large farms 
encourage their adoption. However, small farm size may provide an incentive to intensification by 
adopting input-intensive innovations such as labour-intensive or land-saving technologies (e.g. green 
house technology, zero-grazing, etc.). Njarui et al. (2017) found that households who owned larger 
pieces of land were more unlikely to adopt improved forages than households that had smaller pieces 
of land. They attributed this to the possibility that farmers with larger pieces of land could easily 
secure feed for their livestock from natural pastures. Nevertheless, technology adoption may best be 
explained by measuring the proportion of total land area suitable to the new technology rather than 
the total farm size. The economical use of land is a key characteristic farmers consider in adopting 
fodder legumes (Sinja et al. 2004). Production niche refers to the area or part of farm allocated for 
cultivation of forages (e.g. farmland, terrace banks, farm boundaries, road reserves, etc.). This 
depends on factors such as the growth habit of the forage, feeding system (cut-and-carry vs. grazing), 
other uses of forages (e.g. soil erosion control), number of livestock, and farm size (Njarui et al. 2017). 
What influences a farmer to decide on the production niche for improved forages is therefore an 




The net gain to the farmer from adoption, inclusive of all costs of using the new technology is another 
adoption determinant (Mwangi and Kariuki 2015). High cost of technology is often a hinderance to 
agricultural technology adoption. Such ‘costs’ needs to be looked at holistically, and should include 
cost of labour, availability of seeds and other inputs, time considerations, opportunity costs (costs of 
the next best alternative technology), etc. The opportunity cost is important as it allows the farmer to 
assess whether the technology is the best bet compared to existing and accessible alternatives and 
competition. Off farm income has been shown to have a positive impact on technology adoption. It 
acts as a strategy for overcoming credit constraints often faced by many rural households and farmers 
in SSA, is a substitute for borrowed capital since credit markets are often either missing or 
dysfunctional and provide farmers with liquid capital for purchasing productivity enhancing inputs 
such as improved seed and fertilizers which are crucial to the success of the technology being 
adopted (Mwangi and Kariuki 2015). However, pursuit of off-farm income by farmers may undermine 
their adoption of modern technology by reducing the amount of household labour and time 
dedicated to farming enterprises. Relatedly, access to credit stimulates technology adoption through 
relaxation of the liquidity constraint as well as by boosting household’s risk bearing ability. However, 
access to credit is often gender biased in many developing countries where female-headed 
households are discriminated against by credit institutions for lack of collateral such as land and other 
assets. This makes them unable to finance and therefore adopt potentially yield-enhancing 
technologies. Gender-sensitive policies and incentives that enhance access to credit for marginalized 
groups as women and youth are necessary. 
 
Availability and access to markets are other important adoption determinants. Since the advent of 
neoliberalism in the late 1970s, a form of economic rationality that subjects everything to the laws of 
the market guided by the profit motive has permeated many sectors (cf. Harvey 2005). In agriculture, 
it takes the form of agribusiness whereby agriculture is no longer to be practiced merely as a source 
of household-level food and nutrition, but also for profit through sale in the ‘free’ market. The market 
has thus emerged as an important institution through the governmentalization of agriculture (see 
Foucault 2007[2004], Marttila 2013) and therefore an important influencer of agricultural technology 
adoption. Long distances from urban or market centres negatively influence adoption of forages in 
Kenya (Njarui et al. 2017). This possibly limits marketing of milk, the main product from dairy farming, 
and consequently farmers do not have incentives to plant forages to improve milk production. 
Wealthy farmers tend to adopt innovations early relative to poor farmers (Buchannan and Keohane 
2011). The same applies to rich vs. poor individuals in general, the rich having more resources to get 
information about and implement the technology if they deem it useful.  
 
iii. Institutional factors 
Institutions as rules that constrain behaviour are an important adoption influencing factor. Social 
networks and peer effects are an important determinant of individual behaviour in a variety of 
settings, with evidence suggesting that network effects are important for individual decisions, and 
that, in the particular context of agricultural innovations, farmers share information and learn from 
each other (Bandiera and Rasul 2002). Belonging to a social or farmer group (FG) – formal or informal, 
is thus important as it allows farmers to learn from each other (access to information) about new 
technologies, their benefits and usage, raising their likelihood to adopt the technologies. Heemskerk 
and Wennink (2004) have extensively analysed the linkages between FGs and social capital (esp. 
bonding, bridging and linking) for agricultural innovation in sub-Saharan Africa. Wambugu (2006) 
found that participation in farmers’ groups was an important positive factor in farmers’ adoption of 
fodder shrubs in Kenya. The participation of women in FGs is an interesting dynamic, with women less 
likely to participate in formal FGs, their views might not be taken seriously, they often face threats 
and violence if they seek leadership positions, and therefore opt to form women only ‘self-help 
groups’ (BRIDGE 2014, Heemskerk and Wennink 2004). As is the case with any group, group dynamics 




Inevitably, social learning is linked to some farmers free riding on their networks’ or neighbours’ 
experimentation with the new technology. While some consider the freeriding as having a negative 
impact on adoption (cf. Bandiera and Rasul 2002), this is not entirely true as there is no extra cost or 
burden to the adopting farmer who is sharing their experience and information compared to not 
sharing. What could be an issue though is that adopters may not share the correct information or 
experience either in a bid to i) make others view their decision to adopt as good and therefore 
influence them to take up the technology even if the technology may not be worthy), and ii) to make 
those who have not adopted the technology to go through the learning curve themselves and bear 
the costs the adopter has himself borne. All these two scenarios still have a positive impact on 
adoption but may not make the technology sustainable. 
 
Access to extension services enhances technology adoption by linking innovators to end-users, 
reducing transaction costs involved in disseminating the technology, and can counter-balance the 
negative effect of lack of formal education in the overall decision to adopt some technologies 
(Mwangi and Kariuki 2015). Past studies in Kenya have revealed that adoption of forages is influenced 
by access to extension services, availability of planting material, and building relevant partnerships to 
implement adoption (Njarui et al. 2017). However, access to information may result in dis-adoption of 
the technology, for instance where experience within the general population about the technology is 
limited such that more information simply creates a bigger information gap thus inducing negative 
attitudes towards its adoption (Mwangi and Kariuki 2015). 
 
Prevailing land tenure regime is another important factor as it influences the temporality of farmers’ 
decisions. Secure land tenures tend to encourage investments in more long-term decisions and vice 
versa. Njarui et. al. (2017) found that secure land tenure, access to formal education and experience 
in livestock farming positively and significantly influenced the adoption of forages in Kenya. Forages 
typically take several seasons in the field after establishment thus security of land tenure becomes an 
incentive to cultivate them.  
 
iv. Farmer and house-hold specific factors 
Intentionality is at the core of nearly all the adoption theories. For social science-leaning theories and 
models, the farmer as the agent that initiates and/or drives any behaviour change which either leads 
to adoption or not make him or her perhaps the most important determinant of adoption. The 
farmer’s human capital (knowledge, skills and experience) is assumed to influence technology 
adoption, with human capital typically measured through variables such as education, gender and 
household size. A farmer’s education level increases his ability to obtain, process and use information 
relevant to decide whether to adopt a new technology. Higher education has been found to influence 
respondents’ attitudes and thoughts by making them more open, rational and able to critically 
analyse the costs and benefits of new technologies (Mwangi and Kariuki 2015). According to Njarui et. 
al. (2017), access to formal education and experience in livestock farming positively and significantly 
influenced the adoption of forages in Kenya. Households with formal education were almost twice as 
likely to adopt new forages than households that had no formal education. However, education might 
have insignificant or even negative impact on adoption. For example, studies have shown that formal 
education negatively influences adoption of GMOs (Uematsu and Mishra 2010). Years of experience 
in livestock farming gives the farmer knowledge of when feed is often lacking or inadequate, and the 
yield (both DM and milk), hence increasing their likelihood of adopting potentially yield enhancing or 
drought tolerant agricultural technologies such as improved forage grasses.     
 
Gender – the different roles and responsibilities society assign men, women and youth affect 
technology adoption. The household head is often the primary decision maker and men tend to have 
more power due to having access to and control over vital production resources such as land, credit, 
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labour, etc. than women due to socio-cultural values and norms, state policies and laws on gender 
equality notwithstanding (Kenya’s inheritance laws for example does not allow gender discrimination 
in land ownership and inheritance, yet customary laws often take precedence at the local levels). This 
allows men to implement their decisions more easily to either adopt or not adopt. Moreover, in many 
communities in Africa including Kenya, certain crops and livestock are often identified as women’s or 
men’s, and men tend to produce more cash crops (BRIDGE 2014). Therefore, the gender associated 
with a crop or livestock is most likely to decide what new technology to adopt. The situation can be 
complicated in situations where, for example, men prepare the land on which ‘women’s crops’ grow, 
or women weed and harvest ‘men’s crops’. In such cases, those responsible for the husbandry activity 
generally decide the technology to use rather than the ‘owner’ of the crop. In terms of age, there is 
often an increase in risk aversion and a decreased interest in long-term investment in the farm as 
farmers grow older (Mwangi and Kariuki 2015). On the other hand, younger farmers are typically less 
risk-averse and are more willing to try new technologies.  
Household size is often a proxy measure of labour availability - a large household has the capacity to 
relax the labour constraint that may be required during introduction and maintenance of a new 
technology (Mwangi and Kariuki 2015). However, Njarui et al. (2017) found that households with 
many family members were more unlikely to adopt forages than households with fewer members. 
They attributed this to large households likely committing their land to food crops production to meet 
their larger food demands. Moreover, a large proportion of the household could be less productive 
children. This overview of farmer and household-specific adoption determining factors cannot be 
complete without highlighting the effect of and heterogeneity of individual character and personality 
traits, e.g. in their perception of risk, self confidence in the face of constraints, creativity and 
innovativeness, and ability to form productive friendships and other social capital (aspects of 
perceived control and self-efficacy).  
 
v) Social and Political Context  
Prevailing social norms, societal influence (particularly referent persons such as opinion leaders, 
change agents and champions), salience of the technology (how significant the problem to be solved 
is and discourse around it), and timing are some of the socio-political contextual constructs and 
factors highlighted in the literature as influencing technology adoption. Perceived norm reflects the 
social pressure a farmer feels to adopt or not adopt a particular technology and is defined by the 
integrated behaviour model (IBM) as an injunctive norm (belief about what others think one should 
do and motivation to comply) as well as descriptive norm (perceptions about what others in one’s 
social or personal networks are doing) (Montaño and Kasprzyk 2015). The descriptive norm construct 
captures the strong social identity which is still prevalent in many cultures in Africa. Since acceptance, 
adoption and diffusion of innovations takes place in the social system, they are influenced by the 
social structure of the social system (Sahin 2006). In his analysis of agricultural innovation systems, 
Juma (2011) advocates taking advantage of existing traditional and cultural community structures as 
linkages necessary for storing and disseminating knowledge. 
 
Rogers (1983) distinguishes between opinion leaders and change agents. Opinion leaders are 
influential persons who can lead in the promotion of new ideas or can head an active opposition. In 
general, opinion leaders are more exposed to all forms of external communication, are more 
cosmopolite, have somewhat higher social status, and are more innovative compared to their 
followers. Strikingly, they are at the centre of interpersonal communication networks. A change agent 
is one who influences clients' innovation decisions in a direction deemed desirable by a change 
agency (e.g. government department) and are often professionals with degrees or specialised 
technical skills. However, their training and social status makes them heterophilous (different) from 
their typical clients, posing problems for effective communication. In which case they often use aides 
who are more homophilous with their average client. Opinion leaders and organizations adopting an 
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innovation convert social systems from one normative state (such as hybrids being acceptable) to 
another (hybrids being unacceptable) (Dearing And Cox 2018). Analysing dissemination of improved 
agricultural practices in Uasin Gishu County, Kenya, Shelburne et al. (2016) found that farmers who 
exhibited higher levels of adoption of workshop-recommended innovations also had a moderate to 
strong likelihood of showing correspondingly higher levels of diffusion-related behaviour – thus acting 
as change agents. 
 
The salience (importance) of issues related to the innovation (does it solve a problem that the farmer 
and/or the community consider significant?) and how proponents and opponents frame the meaning 
of the innovation (discourse around the innovation) are key socio-political context factors (Dearing 
and Cox 2018). If a problem that is the focus of a new agricultural technology is not considered 
significant or worthy of being addressed by farmers, chances of its adoption become very low. 
Salience is therefore closely related to the compatibility characteristic of innovations (Rogers 2003). 
How technology developers, change agencies, opinion leaders, change agents, aides and other 
players in the improved forage grasses value chain communicate, present, convince or incentivise 
farmers to accept and adopt the technology, as well as the strategies of those against its adoption 
(e.g. developers of competing technologies) are part of the adoption politics that needs to be 
scrutinised. As Hajer (1995) posits, problems are discursive, a matter of interpretation (of course 
without suggesting that challenges such as poor yields are not ‘out there’). Rather, his argument is 
that issues or ‘problems’ become so based on subject-specific framing or time-and-place specific 
discourses that guide our perceptions. It is therefore important to find out the discourse around the 
improved forage grasses at different levels, more so at the village and community levels.        
Perhaps fatigued by the myriad categories of adoption determinants, Sinja et. al (2004, p.2) suggest 
that it is not acceptable to consider “fundamental system properties” such as agro-climatic, social, 
economic and cultural factors as constraining the adoption of fodder legume technologies. To them, 
these properties define the context of technology design and development and should therefore be 
fully integrated into the process of design specification. This view is shared by Sumberg (2005) who 
distinguishes between factors endogenous to the fit between an innovation and a specified group of 
potential users, and those that are exogenous (that is, prerequisite conditions), a distinction he insists 
can emerge through a design-specification exercise. While the distinction is obviously useful, 
particularly for developers, expecting to completely satisfy the needs of “a specified group of 
potential users” at the technology design stage is wishful thinking. As evident from the review of 
adoption theories, potential users’ needs, perceptions, behaviour, influencers, etc. differ to the level 
of the individual farmer and locality. To imagine that it is possible to customise technology to address 
all the needs of any specific group is at best aspirational since the so-called “system properties” are 
themselves so dynamic. We have thus retained them as adoption constraints or determinants which 
should be considered. Feder and Umali (1993) consider agroclimatic environment as the most 
significant determinant of locational differences in adoption rates. Physical and environmental factors 
are part of the social environment given that contemporary landscapes and agroecosystems, water 
resources, and other natural resources have been at least partially configured by human social 
processes (Barnett and Casper 2001), what Smith (2008) terms production of nature.   
 
vi) Policy and Regulatory Frameworks 
Policies at all levels influence the adoption and diffusion of sustainable agricultural systems (Lee 
2005). In fact, government policies are themselves a type of innovation (Dearing and Cox 2018). The 
key policy pathway is creating an enabling environment for adoption and offering incentives or 
disincentives. National agricultural policies often subsidize input and output prices, increasing 
adoption incentives (Lee 2005). Labour market policies and improved non-farm employment 
opportunities can help generate liquidity for on-farm investments and increase the returns to labour 
engaged in nonfarm jobs, although, as we have already seen, this may also draw labour away from 
18 
 
agricultural use. Investments in rural public education have a major impact in influencing educational 
outcomes of farm households, with accompanying impacts on management capacity. Several studies 
have reviewed or analysed the impact of policy interventions on promoting agricultural technology 
adoption. Improved rural infrastructure, e.g. in transportation, communication, and markets can 
improve access to markets, making relevant technologies economically attractive. Increasing access to 
formal and informal credit sources will help farmers surmount short-run liquidity constraints, while 
assuring rights to land will encourage adoption of technologies requiring long-term investments. 
Ogada et al (2014) report that easing market imperfections is a pre-requisite for accelerating farm 
technology adoption among smallholder farmers in Kenya. Feder and Umali (1993) conclude that the 
impact of policy interventions to promote technology adoption depends on the type of technology, 
market structure, and the nature and duration of the policy intervention. In Kenya, since agriculture is 
devolved, specific national and county government policies and plans, the harmony between them, 
and their impacts on the private sector and other improved forage value chain players need to be 
analysed. 
 
2.3.2 Some Emerging Issues 
Despite being an important route out of poverty in most developing countries, agricultural 
technologies are often adopted slowly. This is despite many agricultural technology studies using the 
simplistic and discredited adoption rates measure – a result of a binary yes/no definition of adoption. 
For some professions, adoption of an innovation or technology can serve as a proxy for use. However, 
the extent, intensity and quality of implementation and the responses of clients and beneficiaries 
along the agriculture value chain are outcomes that are at least as important as the initial adoption. 
Historically, little attention to implementation and use has been a major limitation of technology 
adoption and diffusion research (Dearing and Cox 2018). This is among several aspects of adoption 
that remain poorly understood. 
 
Diffusion processes often exhibit path dependence, with initial conditions determining how rapidly 
and to what extent an innovation spread (Dearing and Cox 2018). The timing of dissemination can 
also be critical to diffusion. Formative evaluation along the entire supply chain geared toward 
coordinating the dissemination, supply, delivery, and support of an innovation can reduce barriers 
before launch. Once launched, fidelity by the user becomes critical to its success. Fidelity is the extent 
to which an innovation is used in the way intended by its developers (Dearing and Cox 2018). Fidelity 
is particularly critical for integrated or ‘package’ technologies where a farmer’s adoption of one 
component of the technology determines the success of another related or complementary 
component. Yet farmers rarely follow strictly codified recommendations devised by scientists or 
technology developers. Rather, they often adapt agronomic principles and technologies to their 
practices (Stevenson 2019). Farmers are themselves ‘scientists’ who have their own ideas of how 
things should be and continuously experiment, including with any new technologies. Through 
adaptation, implementers or adopters often make changes—knowingly or not—to better fit an 
innovation to their circumstances, needs or organization. Adaptation is therefore related to 
‘translation’ - the process of making technical objects and systems meaningful and relevant to 
different actors and groups (Glover et al. 2019). Following formative evaluation, technology 
developers can also make changes to enhance adoption – a process known as reinvention. Fidelity is 
therefore influenced by both adaptation and reinvention. Agricultural technology adoption studies 
should pay close attention to fidelity – whether adopters stay true to the recommended practices, 
and if not, what aspects or principles do they pick or embrace even if they don’t ‘adopt’ or dis-adopt 
the technology. How those principles that they choose to embrace affect their productivity and 
overall wellbeing also need examination. 
 
Dearing and Cox (2018) highlight other contextual aspects of adoption and diffusion which typically go 
unstudied and which should be considered. These include, 
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a) Competing or complementary innovations: potential adopters usually have a choice in what 
to adopt. A comparison between the existing and the new technology, and whether adoption 
of the new means abandonment of the old or continued use (stacking) needs to be analysed. 
Stacking – the adoption of more than one technology is common in situations where farmers 
are interested in attributes found in both technologies. Lunduka et al. (2012) have shown that 
farmer interest in a diversity of seed attributes explain adoption plateaus for modern maize 
varieties in Malawi. 
b) Failures: Most innovations do not diffuse. An innovation is simply that which is perceived to 
be new—not necessarily better—by potential adopters. Unworthy innovations sometimes 
diffuse, and effective innovations are often stymied. 
c) Deceleration: The decision to adopt an innovation sometime means abandoning a prior one 
(trade-off), and nonadopters have their decision to reject an innovation socially confirmed 
(power of social norm) 
d) Role of champions, opinion leaders, influencers: In the case of voluntary adoption decisions, 
acceleration in the rate of diffusion is usually the result of influential members of society 
(champions) making the decision to adopt and their decision being communicated to others, 
who then follow their lead.  
 
Considering the complexity and potential integrated nature of the improved grasses technology, 
rather than just knowledge/exposure to the technology, this study considered trial and/or actual 
utilization of the improved forage grasses as constituting adoption. Focus extended beyond individual 
farmers into diffusion within the broader community. Where possible, the ramifications (positive and 
negative) of ‘adoption’, ‘non-adoption’, ‘partial adoption’ and ‘dis-adoption’ are assessed to inform 
adoption and up-scaling decision-making. Being exploratory, the study is interested in analysing and 
exploring the variety of pathways of change that may be unfolding after the introduction of the 


















The study adopted a largely qualitative approach with limited descriptive statistics where necessary. 
Originally, the research design was to begin by a comprehensive literature review followed by an 
initial focus group discussion (FGD). The initial FGD was to guide the development of a comprehensive 
farmer survey tool. But due to the Coronavirus (COVID-19) pandemic, the initial research design was 
modified to fit the new circumstances. A key informant interview (KII) guide was developed from the 
comprehensive literature review.  Instead of the initial FGD, telephone interviews were conducted 
with a purposively selected number of stakeholders and adoptee farmers from a database of about 
700 farmers who had been given the improved grass seeds by CIAT (Table 2). The farmers in the CIAT 
database were not randomly selected but rather purposively selected by CIAT’s partner Send-a-Cow 
(SAC) for its own separate project. The results of the KII were used to develop a semi-structured 
questionnaire (Annex 1).     
Table 2: Interviewees During Initial KII 
 
NO. Gender Institution/role COUNTY Type of Improved Forage Planted Interview Date  
1. F CIAT staff Western Kenya N/A June 10: 3 - 4 PM 
KAKAMEGA COUNTY 
2. M SAC staff Kakamega All the 10 varieties June 12: 12.30-1.30 pm 
3. F  Peer farmer Kakamega All  June 16:11 - 12 Noon 
4. M Farmer Kakamega  Cayman, Mulato II June 16: 2-3 
BUNGOMA COUNTY 
5. F  Farmer  All   June 18, 4 – 5 PM 
 M Farmer  Bungoma  All   June 18, 11- 12 Noon 
BUSIA COUNTY 
6. M  County extension officer  Busia  N/A June 19, 3 - 4 PM 
7. M Peer farmer Busia Cayman, Basilisk June 19, 11 -12 Noon 
8. F Farmer Busia  All June 21, 3 - 4 PM 
SIAYA COUNTY 
9. F  County livestock officer Siaya  June 26, 3 - 4 PM 
10. F Peer farmer   All   June 26, 11-12 Noon 
 
The draft questionnaire was shared with CIAT and ILRI staff participating in the Cash2Grass project 
and their suggestions incorporate din the final questionnaire. Three research assistants were trained 
by the principal investigator (PI) on the questionnaire, slight changes made, and the questionnaire 
applied to two subgroups (trial and control) in the four target counties of Kakamega, Bungoma, Busia 
and Siaya.  The two sub-groups are:  
i) Trial group/’adoptees’: Farmers who received the improved forage seeds from CIAT/SAC or 
from peer farmers who are part of the Grass2Cash project and have planted them on their 
farms   
ii) Control group/’non adoptees’: Farmers who did not receive improved forage seeds/seedlings 
from CIAT/SAC and have not planted any of the improved forages on their farms  
Given the length of the questionnaire and the need to engage more deeply with the respondents, a 
purposive sampling strategy was adopted. A sample size of 20 per county - 15 trial and 5 control was 
considered appropriate. Using the local area knowledge of the RAs, the 15 adoptee respondents were 
picked from CIATs database and distributed in a manner to cover all the sub-counties and all the 10 
target improved forages on trial. The 5 control respondents were selected in the field using snowball 
sampling (from contact with the adoptee respondents). Field data collection was done between July 
20 and August 7, 2020 while respecting all relevant COVID-19 containment measures. Interviews were 
tape recorded with the consent of the respondents. Data was organized through NVivo 12 before 
analysis.    
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4. RESULTS AND DISCUSSION 
4.1 The Respondents 
A total of 80 respondents – 61 adoptees (trial group) and 19 non-adoptees (control) were interviewed 
(Table 3). Farming is the main occupation for all the respondents across the four counties. Crop 
farming and livestock keeping are the main farming activities, with cattle (local, cross and pure 
breeds), sheep, goats, chicken, pigs and ducks being the main livestock kept. Bungoma and Siaya 
counties appear to have more local cattle breeds compared to the other counties. In Siaya, it is 
reported that the improved forages are mainly fed to the crosses and pure cattle breeds even though 
improved milk yield is also observed in the local breeds. Most of the household members – male and 
female - work on the farm, even if partially. This is replicated across all the four counties.  
Respondent adoptees with off-farm sources of incomes are quite low, highest (31%) being in Siaya 
county and the lowest (7%) in Busia county. The figure is even lower for non-adoptees (highest is 
20%). This has a negative implication on adoption as most of them have limited finances from the off-
farm incomes which they can inject into improved forages such as through purchase of inputs or extra 
labour. However, they have more time to dedicate to farming which could enhance adoption of the 
improved forages. The main off-farm sources of income include small-scale businesses (bars, shops, 
posho mills, etc.), pension, motorcycle transport (boda boda), salaries/wages for casual work, 
community health work, remittances,   
In addition to their primary occupation, more than 60% of Kakamega, Bungoma And Busia county 
adoptee respondents have other roles in the community compared to 44% in Siaya county. For non-
adoptees, the figure is comparatively lower, with Busia (40%) being the highest. Such roles include 
responsibilities in the church (elders, organising secretary, treasurer, praise and worship team, etc.) 
but also leadership of groups (women groups, cooperatives, other social groups, etc.). Others are 
peer farmer facilitators, community health workers/volunteers, and one official of a political party. A 
majority are married or in long-term relationships, while the rest are widowed. The significant 
participation in other roles in society can enhance adoption since they act as change agents and 
influencers which catalyse adoption and diffusion. Moreover, many being married and/or in long-term 
relationships means that they have familial responsibilities and can make more long-term decisions. 
This makes them more likely to adopt the improved forages which are perennial crops and can 
potentially improve their livelihoods.    
Table 3: Characteristics of Respondents 
 Characteristic County 
   Kakamega Bungoma Busia Siaya 
1. No. of 
respondents (n) 
20 21 20 19 
2. Main occupation  Farming (19), business 
(1)  
Farming (20), teacher 
(1) 
Farming (19), teacher 
(1) 
Farming (19) 
3. Trial group 
(Adopters): 
15 15 15 16 
3.1  -Male 7 (47%) 8 (53%) 6 (40%) 9 (56%) 
3.2 -Female 8 (53%) 7 (47%) 9 (60%) 7 (44%) 
3.3 -Female-headed 
household (FHHs) 
4 (27%) 1 (7%) 4 (27%) 5 (31%) 
3.4 -Age distribution 18-35 (4); 36-55 (6); 56 
and above (5)  
18-35 (1); 36-55 (10); 56 
and above (4) 
18-35 (2); 36-55 (11); 56 
and above (2) 
36-55 (5); 56 and above 
(11)  
3.5 -Education Primary (6); Secondary 
(3); College/university 
(2); No formal education 
(4)  
Primary (3); Secondary 
(6); College/university 
(3); No formal education 
(3)   
Primary (4); Secondary 
(6); College/university 
(1); No formal education 
(4) 
Primary (6); Secondary 
(6); College/university 
(1); No formal education 
(3)     
3.6 -With off-farm 
sources of 
income 
4 (27%) 3 (20%) 1 (7%) 5 (31%) 
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3.7 -With other roles 
in the community 
10 (67%) 9 (60%) 11(73%) 7(44%) 
3.8 -Household size 
(range/mean) 
3 – 12 (7) 3 – 17 (8) 2 – 9(6) 3-12 (7) 




0.125 - 3 acres 0.25 – 5 acres 0.25 – 7 acres 1 - 6 acres 
4. Control (Non-
adoptees): 
5 6 5 3 
4.1    -Male 2 (40%) 2 (33%) 2 (40%) 1 (33%) 
4.2    -Female 3 (60%) 4 (67%) 3 (60%) 2 (67%) 
4.3 -Female-headed 
households (HHs) 
3 (60%) 0 (0%) 1 (20%) 0 (0%) 
4.4 -Age distribution 56 years and above (5) 36-55 years (4)  
56 and above (2) 
36-55 (3); 18-35 (1); 56 
and above (1) 
18-35 (2); 56 and above 
(1) 
4.5 -Education Primary (2); No formal 
education (3)  





No formal education (2)   
Primary (1); 
College/university (1); 
No formal education (1) 
4.6 -With off-farm 
sources of 
income 
1 (20%) 0 (0%) 1 (20%) 0 (0%) 
4.7 -With other roles 
in the community 
0 (0%) 1 (17%) 2 (40%) 1 (33%) 
4.8 -Household size 
(range/mean)  
1 – 10 (4) 3 – 11 (6) 2 – 6 (7) 3-10 (6) 
 
4.2 The Improved Forages Technology 
Different attributes of technologies can enhance or hinder their adoption. This section presents the 
results and analysis of the perceptions of the respondents to the improved forages technology - ten 
different varieties of Brachiaria and Panicum. Several competing or complementary local forages are 
also identified, including their pros and cons.   
4.2.1 Respondents’ characterisation of the forages 
To bring out any potential differences based on agroecological zones (AEZs) and/or socio-cultural 
differences, this section is presented in terms of the four counties.   
a) Kakamega County 
A majority (73%) of the adoptee respondents received their improved forages directly from CIAT or its 
partner SAC. This is to be expected since the respondents were purposively selected from the CIAT 
database. The rest (27%) had received them from their neighbours, sharing being one of the 
conditions set by CIAT for participation in the programme. The main use of the improved forages is 
for feeding cattle either freshly cut or dried (80%) followed by sale (60%). About 13% planted the 
improved forages solely for sale as they do not own any cattle. A few respondents stated that they 
feed the improved forages to their goats. Soil conservation and utilisation in the push-pull technology 
are other uses of the improved forages in Kakamega county. Table 4 summarizes the pros and cons of 
the improved forages according to the respondents.   
Table 4: Attributes of the Improved Forages, Kakamega County 
 
 Forage species Pros (Advantages) Cons (Disadvantages) 
i. Brachiaria cv. Xaraes (Local 
Name:  
 




+Increases milk production/yield 
+Fast maturing 
+Becomes hay when dry 
+Makes cows healthy 
-Does not do well without compost manure 






+” Does not produce seeds. So can be 
cut anytime”  





+High rate of regeneration 
+Smothers/kills other weeds 
+High feed production 
+Has minerals/nutritious 
+Palatable 
+Easy to cultivate 
+” Does well whether there is rain, 
drought, poor soils” 
-Slow regeneration after harvesting 
-Difficult to get the seeds in the market 
-Low germination rate 
- “Cobwebs love it” (possibility of spider bites) 
 
iii. Brachiaria hybrid cv. Mulato II 
(Local Name: Eshikondi) 
 
+Fast growth 
+High feed production/vegetative 
+Has minerals/nutritious to the cow 
+Fast regeneration 
+Increased milk production 
+Highly palatable 
+Very smooth (no rough/prickly edges 
or hairs) 
+ No aflatoxin 
+” Grows whether weeded and given 
fertilizer or not” 
+Chicken feed 
-Poor/low germination rate 
-Prone to destruction by chicken, i.e. loved by 
chicken 
-Becomes yellowish when affected by diseases 
-“Once cows start eating it, they don’t like eating 
other grasses, hence forced to use mollases for 
them to eat other grasses” 




+Healthy to animals (nutritious) 
+“Imesimamisha kichwa kama cobra” 
(grows straight up to the waist level) 
+Evergreen 
+Less water content, hence easily 
made into hay 
  




-Grows in infertile soils 
-Takes time to grow 
-Stunted growth 
- Difficult to cut/harvest (needs a sharp panga) 





+Easy to make into hay 





vii. Brachiaria cv. Basilisk (Local 




+Disease resistant  
+Evergreen 
+Grows well with little maintenance 
-“You have to trim, otherwise it grows all over the 
place” 
-Flattened by wind (weak stems) 
 







+Bulky feeds/highly vegetative 
+Can be fed directly to animals fresh 
from the shamba 
+Increases milk yield 
+Enhances milk quality 
-Soft (no rough/prickly edges or hairs) 
+Easy to harvest 
+Fast growth 
+Nutritious  
-High water content, hence difficult to make hay 
-Compromises milk quality 
-Requires addition of manure to do well 
-Prone to diseases 
-Slow regeneration 




+’Healthy’ (green robust growth)  
+High demand/marketable  
+Good for hay 
+Has high minerals and nutrients 
+Increased milk yield 
+High quality milk 
+Makes cow healthy 
+The market prefers it due to its taste 
(farmer planting solely for sale) 
-High water content, hence difficult to make hay 
-Compromises milk quality (Watery milk -  
“Lactometer 23-25, maji maji but mingi” 
-Become unpalatable if not harvested quickly due to 
the fast growth/maturation 
-Slower growth and less vegetative compared to 
Mombasa 
-Grows faster if fertilizer is applied (require 
application of fertilizer) 





+Stops soil erosion 
+Disease resistant 








x. Panicum cv. Maasai (Local 
Name: Amasimbe/lisimbe) 
 
+Highly palatable to goats 
+Can be made into hay 
+Slow to mature hence can be fed to 
animals over a long period of time 
+Fast germination 
+“You can dry and use to thatch 
houses” 
+” If fed before producing seeds, 




-Less vegetative  
-Produces stalks which are not palatable if it grows 
high 
-Sharp edges, hence causing discomfort when 
handling 
-Not much water content, hence easy to make hay 





i) Review of the Characteristics 
Fast germination and growth, rate of regeneration, disease and drought resistance, ability to be 
grown in poor soils, palatability, enhanced milk yield and quality, bulkiness (productivity/mass), and 
high nutritive value are some of the advantages of the improved forages. Ability to be easily 
converted into hay when dry (e.g. Xaraes) is another positive characteristic as it reduces spoilage once 
harvested. Ease of handling is also an important advantage. For example, those with soft and smooth 
leaves or no prickly hairs are easier to handle as they cause no discomfort, while those with tough 
stems are difficult to harvest. Preference in the market, ability to be used as chicken and goat feed, 
and usage as thatching grass (Maasai) are other reported advantages. Other characteristics such as 
slow maturing is an advantage as they can be fed to cattle over a longer period, but also a 
disadvantage as it takes a longer time with fewer harvests. 
 
“Milk thickness/fat content has influenced others to adopt” (SAC staff)  
 
The disadvantages identified by the respondents present certain challenges to the adoption of the 
improved forages. These include low germination rates, need to use compost manure or fertilizers, 
and slow/stunted growth (Piata and MG4). The reported need to use fertilizers or manure for the 
improved forages to grow well goes against the common claim that the improved forages do well 
even in unfertile and marginal soils. It’s being considered a disadvantage might be linked to a general 
tradition of not applying fertilizers and manure to forages. The Panicums (Mombasa and Tanzania) 
have a high water-content which makes them good for freshly cut feed but challenging to convert 
into hay. Training on how to make silage from them should be explored. Although the Panicums 
enhance milk quality, respondents also claim that they compromise milk quality by making the milk 
‘watery’ (low butterfat content). Mulatto II appears to be a favourite of chicken, especially when 
sprouting, and reportedly enhances egg production. Farmers are thus better advised to plant them 
away from chicken to avoid losses. However, since traditional chicken is an important value chain in 
Kakamega county, the nutritive (and other values) of Mulatto II to chicken should be investigated 
further and, depending on the outcome, possibly integrated into chicken feed formulation. Mombasa 
is reportedly prone to diseases, Mulato II has poor/low germination rates, while Basilisk has weak 
stems easily flattened by wind.       
 
“Mulato II is a very good feed for poultry. This is another reason farmers adopt it even 




ii) Most and least preferred forages  
In interpreting the preferences, it is important to note that the respondents based their choices only 
on the improved forages which they have planted on their farms rather than on a comprehensive 
review of or experience with all the ten forages. Tanzania (33%), Mulato II (13%), Cayman (13%), 
Mombasa (13%) and Xaraes (7%) are the most preferred by Kakamega respondents. Some of the 
reasons for the preference include:  
• Tanzania - highly palatable, highly bulky, grows taller thus giving more feeds, quick 
germination, fast growing, doesn’t need much maintenance, nutritious) 
• Mulato II - “Grows faster hence animals cannot lack food”, fast regeneration, increased milk 
yield), Cayman (“Grows fast and taller giving more feeds”, highly nutritious, fast germination, 
highly palatable, “appealing to the eye”) 
• Mombasa - Bulky, grows fast, can be fed directly/fresh to animals, increased milk production, 
highly vegetative, highly palatable  
• Xaraes - Nutritious, palatable, fast growth, drought and disease resistant   
 
Mulato II (20%), Maasai (7%), Mombasa (7%), and Piata (7%) are the least preferred.  Some of the 
reasons for the dislike include: Mulato II (less feed compared to Cayman and not as palatable, slow 
regeneration after harvesting, prone to destruction by chicken), Maasai (difficult to harvest, 
slow/stunted growth, less vegetative, high maintenance), Mombasa (less palatable, can’t make hay, 
compromise milk quality, slow regeneration, prone to diseases), and Piata (slow growth).  
 
iii) Competing or complementary technologies 
The key competing or complementary technologies to the improved forages are highlighted in Table 
5. Asked whether they completely replace the traditional/local forages with the improved forages, all 
the adoptee respondents stated that they cultivate both the improved forages and the 
local/traditional ones (though they may be reducing the farm size previously planted with the 
traditional forages and planting the improved forages). This response is consistent across all the four 
counties.  
 
Some of the reasons given for keeping both the improved and local forages include. 
i) For comparison: The traditional forages act as a control to help them know which one 
performs better. This is a smart strategy particularly during these trial stages where the 
farmers are not quite sure about the characteristics of the improved forages and would 
rather test for themselves. The farmers are in a sense ‘scientists’ doing their own 
experimentation 
ii) Complementarity: Though competing for land, the new and existing forages are also 
complementary. The improved forages address feed availability challenges during droughts or 
dry seasons when other traditional forages are in short supply, while Napier and other local 
forages could provide feed during the rainy season when they’re in plenty and/or improved 
forages yet to mature.  
iii) Farm size: The part of the farm dedicated to improved forages (so far) is still small and not 
enough to fully cater for the needs of the cattle. The farmer therefore has to supplement by 
retaining the Napier grass and other traditional forages they already have to fill the gap. 
iv) Improved forages not enough to feed the animals: This response has at least two possible 
interpretations. One, the area dedicated/allocated to improved forages is small and not 
enough to feed all the animals well (see iii above). Two, the respondent feels that the 
improved forages alone (no matter how big the area or productivity) are not enough to 
completely satisfy their cattle, and that s/he must supplement with Napier/traditional 
forages. The latter interpretation might be psychological but could also be linked to the 
apparent ‘lightness’ (lower biomass per unit area) of the improved forages compared to 
Napier grass.  
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v) Portfolio approach to cattle nutrition: Some respondents state that they want to get nutrients 
from both types of forages (improved and local). That is, they believe there might be certain 
minerals or benefits found in one and not in the other which their cattle will therefore miss if 
they adopted only the improved forages 
vi) Uses other than feed: Some of the forages have other uses apart from feeds. For example, 
Napier grass is used in the push-pull technology. Therefore, adopting the improved forages 
does not necessarily mean doing away with Napier grass which is still needed for the push-
pull technology. 
vii) Compatibility: Mixing the improved and local forages for better outcomes (sic!). The mixing 
can be done at the time of feeding (the high palatability of Mulato II makes cattle eat more 
Napier grass), but also when being grown in the field (intercropping improved forages which 
act as a cover crop and local forages e.g. Napier grass) 
viii) Improved forages act as supplements: The improved forages are used as supplements, 
perhaps due to their high protein content. As such, they are used to replace store-bought 
dairy meal (used e.g. during milking) while the traditional forages remain the main feed.  
ix) Market dynamics: For those selling their forages, the market might demand for the traditional 
forages and vice versa, forcing them to keep both.  
 
The cultivation of both the improved and traditional forages is expected given the trial or transitional 
nature of the adoption process, the improved forages having been recently introduced. Over time, 
the dynamics might change, with either more improved forages (significant adoption of improved 
forages) or more traditional forages (little or non/dis-adoption of the improved forages). While it is 
difficult to predict the final equilibrium state, a portfolio approach combining the best of both the 
improved and traditional/existing forages is advisable given the complementarity of the forages, 
uncertainty with the improved forages, to enhance resilience against different environmental shocks, 
and to promote agrobiodiversity.       
 
Table 5: Competing Technologies, Kakamega County 
 
 Forage  Pros (Advantages) Cons (Disadvantages) 
i. Napier grass +A bulky feed/vegetative 
+Increases milk production 
+Can be sold for money 
+Grows fast 
+Highly palatable 
+Grows for a long time (long life 
span) 
+Easy to plant 
+Easy to harvest 
+Conserves soil and water 
conservation 
+Drought resistant 
-Attracts many weeds 
-Regenerates slowly 
-Not drought resistant2 
-Becomes a waste when harvested late 
-Becomes yellow sometimes 
-Can’t be conserved for more than a day/future use 
-Not easy to preserve for a long time (unless as silage which many farmers 
don’t know how to) 
-Prone to diseases (e.g. Napier stunt disease) 
-Little nutritive value 
-Low/poor quality milk 
-Takes up a large part of the shamba 
 
ii. Desmodium +Acts as a cover crop 
+Increases soil fertility 
+Highly nutritious 
+Increases milk production 
+Enhances quality of milk 
-Dries faster during drought 
-Quality diminishes if it overstays in the field 
-Produces watery milk  
iii. Fodder trees +Can make hay 
+Can be made into manure 
 
iv. Couch grass  -Produce low quality milk if fed alone to animals 
v. Cane tops +Bulky feed -Little nutritive value 
vi. Maize stalks +Bulky feed -Little nutritive value 
vii.  Boma 
Rhodes  
+High germination rates 
+Grows fast 
+Drought resistant 
-Easily destroyed by chicken 
 
2 Napier grass is indicated as both drought resistant and not drought resistant. This could be attributed to 






+Increased quality of milk 
+Can make hay and silage 
viii. Legumes +Adds strength  
ix Potato vines +Has proteins  
x Caliandra  +Has proteins that are good for 
animals 
-Can be poisonous if taken in excess 
 
b) Bungoma County 
CIAT/SAC is the main source (80%) of the improved forages, with a few acquiring them from their 
neighbouring farmers (13%) and others (7%) from a seminar. Feeding to cattle is the main use (100%), 
while 67% plant them for sale. Soil conservation (20%) and use in the push-pull technology 27%) are 
other uses of the planted improved forages. The pros and cons of each of the ten improved forages 
are highlighted in Table 6 below.  
 
Table 6: Attributes of the Improved Forages, Bungoma County 
 Improved Forage Pros (Advantages) Cons (Disadvantages) 
i. Brachiaria cv. Xaraes (Local Name:  
 
+Palatable 
+Fast growth faster 
+Highly nutritious 
+Regenerates fast 
+Produces a lot of feed in a small 
portion 
+Easy to cultivate and maintain 
+Disease resistant  




-Rough (has prickly hairs) 
-Not drought resistant 
-Produces tough unpalatable stems when 
mature 
 





+Increased milk production 
+Fast growth   
+Nutritious/high protein content 
+Marketable 
+Soft leaves 
+Resistant to diseases 
+Good for hay making  
-Productivity goes down after second 
harvest 
-Sometimes the seeds are stunted 





+Regenerates very fast 
+Increases milk production 
+Drought resistant 
+Can be harvested many times 
+Easy to transplant 
+High quality milk 
+Soft 
+Enhances soil fertility 




-Poor seed germination 
-Less bulky feed 
-Requires a lot of manure/fertilizer to grow 
well 
-Prone to insect attack/”affected by 
termites during drought” 
-Not drought resistant 
-Becomes unpalatable and loses nutrients if 
it stays for long in the farm 
-Difficult to remove/uproot if it stays for 
long 
-Requires good maintenance to do well 
-Affected by diseases if not well taken care 
of 
-Slow growth 
-Ratoon don’t re-grow fast 





+Increased milk production 
 




+Has a lot of bulky feed 
+Grows fast 









-Difficult to harvest when fully mature/has 
spikes 










+Nutritious/high protein content 
+Highly palatable 
+Highly vegetative (bulky) 
+Controls weeds 
+Drought resistant 
+Produces a lot of feed 
+Regenerates quickly 
+Produces quality milk 
+Well adapted to the local 
climatic conditions 
+Doesn’t require much fertilisers 
+Enhances animal growth 
+Good for hay production 
+Good germination 
-Produces prickly thorns if it stays for long  
-Matures/disintegrates faster 
-Produces stalks when overgrown 
1`|   
 







+Nutritious, good for animal 
growth 
+Very palatable 
-When overgrown, becomes unpalatable to 
cattle 
-Poor germination 








-Requires much fertilizer 




i) Review of the pros and cons  
Enhanced milk yield and quality, resistance to diseases and drought, easy to maintain and fast growth 
are some of the reported pros of the improved forages. The ability to produce a lot of feed within a 
small portion of land is an attribute linked to Xaraes. This is an advantage as it leads to efficient 
utilisation of often small farms, most of the respondents being small-scale farmers. The ability to stay 
upright (also linked to Xaraes) makes it easy to harvest and avoids contamination. Cayman is reported 
as marketable, pointing to the presence of a ready market. Panicum cv. Mombasa is described as not 
requiring much fertiliser and is good for hay production. This is contrary to the responses from 
Kakamega county. Some varieties such as Xaraes and Mulato II are reported to be both drought 
resistant and not drought resistant. This might be due to differences in the length and severity of the 
drought in question, drought resistance being a function of water stress. It could also be linked to 
differences in management, with good management enhancing ability to withstand water stress.  
Mulato II is reported to be drought resistant but is affected by diseases if not well taken care of. Some 
report that it is fast growing while others consider it slow growing. These contradictory responses 
might point to differences in management or agroecological zones in which they were grown.   
 
ii) Most and least preferred 
Mombasa (27%) and Mulato II (20%) are the most preferred. Xaraes, Piata, Cobra, Cayman and 
Tanzania are each preferred by 7% of the respondents. The reasons for the preference are as 
highlighted below. 
• Mombasa: grows fast, vegetative, drought and disease resistant, palatable, high protein 
content, easily marketable 
• Mulato II: increases milk production, highly nutritious, highly palatable, regenerates very fast, 
easy to transplant, long life span, disease resistant, grows fast and spreads faster  
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• Xaraes: Produces a lot in a small portion, easy to cultivate and maintain, disease resistant, 
stays upright 
• Piata: Has more minerals/nutritious, high milk yield 
• Cobra: Regenerates after two weeks 
• Cayman: Has more nutrients compared to others 
• Tanzania: grows fast, palatable, nutritious 
 
Mulato II (13%) is the least preferred. Xaraes, Cayman, Cobra and Maasai are disliked by an equal (7%) 
of the respondents. The following are some of the reasons given for the dislike. 
• Xaraes: Rough (has spikes), not drought resistant, difficult to harvest 
• Mulato II: Has less vegetation, requires a lot of maintenance, poor germination, not very 
disease resistant, slow growth  
• Cayman: Grows fast but gets degraded easily (has a short life span), less disease resistant 
• Cobra: Spreads widely beyond where its planted/wanted, thus becoming a weed 
• Masaai: Slow growth, poor biomass production/yield, requires much fertiliser 
 
iii) Competing and complementary forages 
The various competing and complementary forages within Bungoma county are highlighted in Table 7 
below. Like Kakamega, all the adoptee respondents keep both the improved and traditional forages. 
Their reasons for doing so are quite similar to those of Kakamega respondents (Text Box 2). In 
Bungoma county, the farm sizes are quite large hence trade-off is not much of a problem. Those with 
small farms are uprooting sugarcane and planting the improved forages due to reported challenges 
being experienced by Nzoia Sugar factory. Others with very small plots are reducing the size of maize 
plots and planting the improved forages.   
 
Text Box 2: Reasons for Planting Both Traditional and Improved Forages 
 
Table 7: Competing Forages in Bungoma County 
 
 Forage Pros (Advantages) Cons (Disadvantages) 
i. 
 
Napier grass +Bulky feeds/satisfies animals 
+Easily marketable 
+Drought resistant  
+Long lifespan 
+Water and soil conservation 
+Controls army worms (as part of push-pull 
technology) 
+Bulky feeds/good for mass feeding 
+You can sell and get money 
+Easy to get seeds 
-prone to diseases 
-low quality milk 
-depletes soil fertility 
-not drought resistant 
-Discomfort when harvesting (has prickly 
hairs) 
-slow growth 
-becomes wasted if left for too long 
-low quality/nutritional value 
-low demand cos everyone has it 
“To ensure constant supply of feeds” 
“For mixing with the improved forages to get better results” 
“To have feeds during drought/dry periods” 
“Since improved forages is a new project, (I) had to do a comparison to know which is better” 
“We didn’t fully understand the benefits of the improved forages, so we had to cultivate both” 
“You cannot give the animals one type of forage” 
“I am still using the local forages for animal feeds” 




+Easy to access  
-needs much water 
-not a cover crop 
-withers faster 
-yellow colouration  
-not drought resistant 
ii. Local grass +Abundant/easily found on the farm -Not nutritious 
iii. Maize stalks +Controls soil erosion 
+Bulky feed for animals 
+Can be stored for long 
+Just a little satisfies animals 
-low/reduces milk production 
-low nutrient content 
iv. Desmodium +Acts as a dairy meal 
+Adds fertility to the soil 
+Conserves soil and water (is a cover crop) 
+Controls diseases 
+Regenerates fast 
+Nutritious to animals 
-not palatable 
-difficult to harvest 
-takes more time to cultivate 
-excess consumption can cause bloating  
v. Caliandra +Has more nutrients -produces a bad smell (in milk?) 
-attacked by pests 
vi. Boma Rhodes  +Fast growing 
+Can be stored for future use 
+High in nutrients 
+Has high market demand 
-Regeneration/ratooning is not easy 
-“Looks like local grass” 
vii. Finger millet +Has good nutrients -Loses nutrients if overgrown/mature 
viii. Lucerne +Controls soil erosion -Spreads a lot when it grows old 
ix Giant Seteria  +Has more iron 
+Acts as salt 
-no seeds 
x Legumes +Easily mixed with other forages 
+Highly nutritious 
 
xi Fodder trees +Serves as a dairy meal -Not disease resistant 
xii Potato vines +Good protein content  
 
Image 1: Giant Seteria 
 
Image courtesy of Benard Mudibe, Research Assistant 
 
c) Busia County 
CIAT/Send-a-cow (80%), neighbouring farmers (13%), ICIPE (7%), KALRO (7%) and ILRI (7%) are the 
sources of the improved forages that Busia respondents have planted on their farms. Cattle feed 
(73%), for sale (33%), for soil conservation (13%), and push-pull technology (7%) are the main uses of 
the improved forages. About 13% report feeding the forages to goats, a practice also reported in 
Kakamega.   
Table 8: Attributes of the Improved Forages, Busia County 
 Improved Forage Pros (Advantages) Cons (Disadvantages) 
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+Easy to preserve  
+High water content 
-Has more work, needs much cultivation 
-Low in nutrients 
-Decays faster due to the fast growth 
 
 









+Acts as a cover crop 
+Quick regeneration 
+Soft 
+Increased milk production 
+Easy to transplant 
+Easy to maintain 
+Enhanced milk quality 
+Regenerates faster 
+Easy to harvest 
+Drought resistant 
-Not drought resistant  
-Needs much cultivation 
-Requires manure to grow well 
-Difficult to preserve 
-Doesn’t have much water 
iii. Brachiaria hybrid cv. Mulato II 





+Prevents soil erosion 






+Animals get satisfied/filled 
faster 
+Lasts long after harvesting 
+Can make hay 
-Needs a lot of fertilizer to do well 
-Has to be mixed with other feeds because its light 
-Poor market coz of the need to mix with other forages 
(napier or maize stalks) 
-Requires a lot of weeding/easily destroyed by weeds 
 
-Loses nutrients if harvested late/overgrown 
-Stunted growth in some seeds 
-“Not favourable for local environment” 
-Requires manure after every harvest 




+Soft stems thus easy to harvest 




-Very hairy (hence difficult to harvest and “can choke 
animal”, “makes them cough” 





+Improved milk production 





-harvesting is a challenge/difficult 
-Has tough fibre 
-Has small leaves 




+Improved milk production 
+Spreads out well 




-Difficult to harvest 
-Has tough fibre 
vii. Brachiaria cv. Basilisk (Local 






+Improved milk production 
+Drought resistant 
+Nutritious 
-Has to be grown using splits 
-Difficult to harvest 




+Soft when harvesting 
+Taller giving more feeds 
+Increased milk production 
+Regenerates quickly 
+Grows very fast 
+Drought resistant 
+Produces many splits 
+Palatable to goats 
+Easy to weed 
-Not palatable if left to overgrow 









+Soft when harvesting 
+Taller giving more feeds 
+Increased milk production 





-Not palatable if left to overgrow 
-Requires manure to grow well 
-Not drought resistant 
-Late harvesting makes them yellow and unpalatable, 
while the lower leaves dry reducing productivity  
-Requires constant weeding 




+Soft/easy to harvest 
+Taller giving more feeds 
+Increased milk production 
+Grows well/faster and 
produces flowers/shoots early 
+Bulky 
+Palatable 
+Satisfies animals easily 
+Not palatable if left to overgrow 
-the fast growth and flower production make it go to 
waste if not harvested quickly/in time since it becomes 
unpalatable 
-Matures faster, thus dries up faster 
 
i) Review of the attributes  
Many of the advantages of the improved forages are quite similar to those reported by respondents 
from Kakamega and Bungoma counties. Although feeding of the improved forages to goats was 
reported in Kakamega county, Panicum cv. Mombasa is here specifically identified as palatable to 
goats. The need to apply fertilizer or manure in order for them to do well (Tanzania, Mulato II, 
Cayman), and not being drought tolerant (Cayman, Tanzania) are identified disadvantages of 
particular concern. Other reported disadvantages such as being low in nutrients (Xaraes), too light 
(low biomass) thus needs to be mixed with other feeds (Mulato II, Mombasa), and requiring constant 
weeding (Tanzania, Mulato II) potentially hamper adoption. Declarations such as “not favourable for 
local environment” (Mulato II) and Cobra reportedly making cattle cough due to its hairy nature 
require follow up investigation. Proper management and harvesting at the right time in order to get 
optimal benefits from the improved forages emerges as critical to some of the forages (e.g. Maasai, 
Tanzania, Mombasa, Mulato II). Sensitisation of farmers on best management practices is therefore 
very important. Accessibility of the planting materials/seeds remain a challenge.    
     
ii) Most and least preferred forages 
The most preferred improved forages are Cayman (33%), Maasai (13%), Mulato ii (13%), Tanzania, 
Mombasa and Xaraes (7% each) respectively. They are preferred due to the following reasons. 
• Cayman: High nutritive value, high productivity, easy to maintain, easy to transplant, leaves 
has a fine/soft texture that’s easy to harvest and consumed better by cattle 
• Maasai: Soft, taller giving more feeds, increased milk production, grows faster/takes short 
time to mature 
• Mulato II: Grows well with fertilizers, fast growing, spreads out well 
• Tanzania: Does not need to be mixed with Napier, fast growth, bulky 
• Mombasa: fast growth, drought resistance, easy to harvest, palatable to the animals 
• Xaraes: bulky, increases milk production, nutritious, disease resistant 
Piata (13%) is the least preferred, some of the reasons being that it is difficult to harvest and does not 
do well without fertilizers. Mulato II, Cobra, MG4 and Masaai are disliked by 7% of the adoptee 
respondents, reasons being as highlighted in Table 8 above.   
 
iii) Competing and complementary technologies 
Table 9 shows the main competing or complementary forages in Busia county. As with the other 
counties, all the adoptee respondents cultivate both local and improved forages on their farms. Some 
uproot Napier grass to plant the improved forages, while others reduce the size of or do away with 
other crops such as maize based on their own cost-benefit analysis of adopting the new improved 
forage varieties. Their justification for the dual adoption is quite similar to those of the other counties. 
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Many of the responses demonstrate the transitional nature of the adoption process, the technology 
having been newly introduced. As a county officer noted,  
“It takes time for people to change their mind and attitude from the belief that Napier grass is 
the best grass for cattle. (It is) also hard to believe that the quality (of the improved forages) is 
better than Napier. But once they try it, they believe easily and wish to have all of the 
varieties” 










Table 9: Competing and Complementary Forages in Busia 
 Other forages  Pros (Advantages) Cons (Disadvantages) 
i. Napier grass +Bulky/a lot of mass 
+increase milk production 
+Soil erosion prevention 
+A small plot can carry a lot of Napier grass 
+fills cattle faster 
+grows fast 
-requires large tract of land 
-destroys other crops planted next to it 
-depletes soil fertility 
-has little nutritional value 
-prone to diseases 
-low quality 
-harvesting is tedious 
-Takes time to grow 
-cannot be preserved for long 
-not drought resistant 
-becomes waste if not harvested at the 
right time 
-needs frequent weeding (not a cover crop) 
ii. Desmodium  + Is a cover crop  
+Prevents disease in animals 
+high protein and productivity 
+increased milk production 
_Eaten by chicken 
-high maintenance 
-has a lot of gas for animals 
iii. Lucerne +Animals have energy 
+Increases milk production 
 
v. Sweet potato vines +Nutritious 
+increases milk productivity 
+entire plant palatable 
-makes animals sick if overfed 
-brings mould 
-not drought resistant 
-prone to eating by pigs 
vii Banana stems and leaves +”it has more nutrients” 
+Easily available even during drought 
 
viii. Legumes +Nutritious  
+Adds nitrogen/fertility to the soil 
+Improves fertility of animals 
 
ix Caliandra +Has minerals that boost milk production  
+Eaten by chicken 
-difficult to get seeds 
x Sugar cane tops +Adds nutrients to cows -don’t increase milk production 
xi Fodder trees +boosts milk yield -takes time to grow after pruning  
xii Groundnuts (leaves/stems?) +Highly nutritious to animals  
xiii Millet   -only cut once (does not regenerate  easily) 
“Am doing away with Napier as I get more (improved forage) seeds” 
“For proper mixing for animals feed since each has its own advantages” 
“As a stop-gap measure as the improved forages grows” 
“For alternate feeding to the animals” 
“Difficulty to find different seeds of the improved forages, hence continue with local forages as 
well” 
“For best nutrition of the cattle” 
“To avoid the risk of looking for more forage” (to ensure self-sufficiency in feeds) 
“I just planted last year” 
“So that I can keep on changing time to time” 
“To mix for a more balanced diet for the animals” 
“Different growing rates and seasons for Napier and the improved forages” 
“Ensure there is enough feed for the animals” 
“For sale (demand is there for both)” 
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d) Siaya County 
CIAT/SAC (75%), ICIPE (31%) and neighbouring farms (31%) are the main sources of the improved 
forages. ICIPE has been providing Mulato II as part of promoting the push-pull technology. Heifer 
International, KALRO and county government officials have also provided some of the forages. Cattle 
feed (81%), for sale (19%), and push-pull technology (6%) are the main uses of the improved forages. 
  
Table 10: Attributes of the Improved Forages, Siaya County 
 
 Forage species Pros (Advantages) Cons (Disadvantages) 
i. Brachiaria cv. Xaraes (Local Name:  
 
+Palatable/”cows love it” 
+Good growth 
-a bit prickly 
-discomfort/cuts when harvesting 
-unpalatable, esp. if it grows beyond 2 
months 
ii. Brachiaria hybrid cv. Cayman (Local Name: 
 
+Increased/high milk production 
+Cow can eat it whole 
+bulky/vegetative 
+soft and palatable 
+grows very fast (and wide) 
+ “suitable for the soil type in the 
area” (Bar Oriang’ village) 
-requires manure 
iii. Brachiaria hybrid cv. Mulato II (Local Name:  
 
 
+Cows love it (“esp. if harvested 
in 2 months”) 
+fast growing/maturing 
+increased/high milk production 
+soft and palatable 
+Drought resistant 
-“small termites problem”/”loved by 
termites” (red spider mites?) 
-prone to drying up  
-affected by diseases (“it has a certain 
disease, not sure of the name”) 
-hairy 
iv. Brachiaria hybrid cv. Cobra (Local Name: 
 
 
+increased milk production -requires manure and rain to do well 
v. Brachiaria cv. Piata (Local Name: 
 
 
+High milk production 
+palatable/loved by the cow 
+good growth 
-sharp leaf edges which cut skin 
-becomes unpalatable if left to overgrow 
(more than 2 months) 




vii. Brachiaria cv. Basilisk (Local Name:  
 
 
+Very green and rich in nutrients 
-increased milk production 
+good growth 
-“affected by diseases similar to Napier 
grass” 
-requires manure and labour (weeding) 






+cows love it 
+”keeps the cow healthy” 
+increases milk production 
-spreads to other parts of the farm where 
they’re not required (become weeds) 
-becomes stalky if overgrown  
ix. Panicum cv. Tanzania (Local Name:  
 
 
+ “cows love it” 
+increased milk production 
-has spikes so scratches the 
body/uncomfortable while harvesting 
-spreads to other parts of the farm where 
they’re not required 
-“if harvested and not well managed, then 
it rots – should be dried well” 
x. Panicum cv. Maasai (Local Name: 
 
  
+increased milk production -Attacked by termites 
-high manure requirement 
 
i) Review of the attributes 
The reported advantages of the improved forages in Siaya are not much different from those 
reported in the other three counties. While Mulato II was declared unsuitable for the local 
environment by a respondent in Busia, a respondent from Bar Oriang’ village in Siaya county opines 
that Cayman is suitable for the local soil type. These statements are not conclusive in themselves. 
They nevertheless call for more studies to better match the performance of the improved forages 




The requirement of fertilizer and manure for some of the improved forages to do well is already an 
issue highlighted in the other counties and continue to feature in Siaya county (specifically Cayman, 
Cobra and Maasai). Poor drought tolerance is another disadvantage reported for Cobra. Being prone 
to attack by diseases (Basilisk) and pests - especially what the respondents refer to as ‘small termites’ 
(perhaps red spider mites?) appears to be a problem in Siaya county. Maasai (termites), Basilisk (a 
disease similar to that affecting Napier grass – stunting disease?), and Mulato II (termites and an 
unknown disease) are all affected. Moreover, Mulato II is reported to be prone to drying up (See 
photo 1 below). However, its only in Siaya county that this problem was reported.  
      
Photo 1: Image of a Drying Brachiaria from Siaya county 
 
Image courtesy of Florence Olwana, Livestock Officer, Siaya County. 
      
ii) Most and least preferred 
Cayman (31%) and Mulato II (19%) are the most preferred by Siaya respondents. Cayman is preferred 
because it increases milk production, is more palatable to cows than Mulato II, grows very well, bulky, 
and ‘suitable for the local soil’. Mulato II is loved by cattle as it is palatable, can be used in push-pull 
technology and is fast growing. Other preferred varieties include Basilisk (high nutrients, increases 
milk production), Tanzania (increased milk production) and Mombasa (not hairy and grows fast). 
Mulato II (13%) and Mombasa (13%) are the least preferred, followed by Cayman and Piata (6% each). 
Others felt it is difficult to choose between the improved forages since their performance is 
dependent on many factors.  
 
“(I) can’t tell which is the best because production depends on season and management” 
 
iii) Competing and complementary technologies  
As in the other three counties, all the adoptee respondents in Siaya county cultivate both improved 
and local forages. Their reasons for doing so are similar to those in the other counties. Table 11 
summarizes the traditional forages in use. Siaya appears to have fewer local forages (only 3) although 
others might be in existence but not reported. Napier grass is the most common and significant 




Table 11: Competing and Complementary Forages in Siaya County 
 
 Forage  Pros (Advantages) Cons (Disadvantages) 
i. Napier grass 
(some mention ‘South 
Africa’ and Ouma II 
varieties) 
+Improve cows health 
+Increased milk 
+Satisfies cows fast 
+Controls soil erosion 
+Grows very fast  
+Easy to get  
-can’t be fed alone as it requires 
supplementary feeds 
-prone to diseases 
-requires a lot of water to grow well 
-low milk production 
-loses nutritive value if left to 
overgrow 
-doesn’t grow fast 
ii. Desmodium +Retains soil moisture/improves soil 
fertility 
+increases milk production 
+High protein content  
+good for push-pull technology 
+acts as a supplement to Napier grass 
-prone to termite attack  
-too much intake leads to diarrhoea 
-has to mix with other feeds due to the 
high protein content  
iii. Caliandra -high protein content  -too much intake leads to diarrhoea 
 
 
4.2.2 Comparison of the Improved Forages Across the Four Counties 
Cayman is the most preferred (21%) across the four countries followed by Mulato II (16%). Mombasa 
and Tanzania are tied at 13% (Table 12). As already pointed out, the respondents based their choices 
only on the improved forages which they have planted on their farms. The advantages of the ten 
forage varieties according to the respondents, and which explains the preference are highlighted in 
Table 14.    
Table 12: Most Preferred Varieties Across the Four Counties  
 
Improved Forage  Kakamega Bungoma Busia Siaya TOTAL (n= 61) 
1. Brachiaria cv. Xaraes  1 1 1  0 3 
2. Brachiaria hybrid cv. Cayman  2 1 5 5 13 (21%) 
3. Brachiaria hybrid cv. Mulato II   2 3 2 3 10 (16%) 
4. Brachiaria hybrid cv. Cobra   0 1  0  0 1 
5. Brachiaria cv. Piata   0 1  0  0 1 
6. Brachiaria cv. MG4   0  0  0  0 0 
7. Brachiaria cv. Basilisk   0  0  0 1 1 
8. Panicum cv Mombasa  2 4 1 1 8 (13%) 
9. Panicum cv. Tanzania  5 1 1 1 8 (13%) 
10 Panicum cv. Masaai    0  0 2  0 2 
 
Mulato II is the least preferred (13%) across the four countries (Table 13). This is interesting because 
it was also highly preferred, second only to Cayman (See Table 12 above). Apart from the fact that the 
respondents based their assessments on a few rather than all the ten varieties, Mulato II has been 
around longer than the other varieties in the four counties, especially as part of the push-pull 
technology. This might have given the communities a much longer and therefore better interaction 
with it hence a more nuanced view of it. Piata is the second least preferred (7%) followed by 
Mombasa and Maasai (both tied at 5%). No cases of any of the improved varieties harbouring 
dangerous animals such as snakes were reported by the respondents.  
37 
 
Table 13: Least Preferred Varieties Across the Four Counties 
 IMPROVED FORAGE COUNTIES TOTAL (n=61) 
 
Kakamega Bungoma Busia Siaya 
1. Brachiaria cv. Xaraes  0 1 1 0 2 
2. Brachiaria hybrid cv. Cayman  0 1 0 1 2 
3. Brachiaria hybrid cv. Mulato II  3 2 1 2 8 (13%) 
4. Brachiaria hybrid cv. Cobra  0 1 1 0 2 
5. Brachiaria cv. Piata  1 0 2 1 4 (7%) 
6. Brachiaria cv. MG4  0 0 1 0 1 
7. Brachiaria cv. Basilisk  0 0 0 0 0 
8. Panicum cv. Mombasa  1 0 0 2 3 (5%) 
9. Panicum cv. Tanzania  0 0 0 0 0 
10. Panicum cv. Masaai   1 1 1 0 3 (5%) 
 
The most and least preferred improved forage varieties in each county is presented in Table 14. The 
apparent contradiction in which some forages are most preferred in one county (e.g. cv. Mombasa in 
Bungoma county) and least preferred in another county (cv. Mombasa in Siaya county) might suggest 
that their performance differ due to differences in agroecological zones (AEZs), or there are socio-
cultural differences in how they are perceived across the counties. Some of the forages have been 
given local names, many of which are names of local forages which physiologically look like the 
improved forages.     
 
Table 14: Most and Least Preferred Forage Varieties Per County 
County        Most Preferred        Least Preferred 
Kakamega • Tanzania (33%) 
• Mulato II (13%) 
• Cayman (13%) 
• Mombasa (13%)  
• Mulato II (20%) 
• Masaai (7%) 
• Mombasa (7%) 
• Piata (7%)  
Bungoma • Mombasa (27%)  
• Mulato II (20%)  
• Mulato II (13%)  
Busia • Cayman (33%) 
• Masaai (13%) 
• Mulato II (13%),  
• Piata (13%)  
Siaya • Cayman (31%)  
• Mulato II (19%)  
• Mulato II (13%) 
• Mombasa (13%)  
 
The above preferences by the respondents is a good indication of which varieties they like and 
therefore most likely to adopt. However, for breeding and upscaling purposes, it is important to know 
why they like or dislike the specific varieties. Tables 15 and 16 compares the advantages and 




Table 15: Advantages of the Forages Across the Counties 
 Forage species Kakamega County Bungoma County  Busia County Siaya County 
i. Brachiaria cv. Xaraes 
(Local Name:  
 








+Becomes hay when dry 
+Makes cows healthy 
+Fast regeneration 
+Drought resistant 
+” Does not produce seeds. 
So can be cut anytime”  
+Palatable 
+Fast growth faster 
+Highly nutritious 
+Regenerates fast 
+Produces a lot of 
feed in a small 
portion 
+Easy to cultivate 
and maintain 
+Disease resistant  
+Stays uprights 















+Easy to preserve  




ii. Brachiaria hybrid cv. 




+High rate of regeneration 
+Smothers/kills other 
weeds 
+High feed production 
+Has minerals/nutritious 
+Palatable 
+Easy to cultivate 
+” Does well whether there 


























+Easy to transplant 








+Cow can eat it whole 
+bulky/vegetative 
+soft and palatable 
+grows very fast (and 
wide) 
+ “suitable for the soil 
type in the area” (Bar 
Oriang’ village) 
iii. Brachiaria hybrid cv. 






+Has minerals/nutritious to 
the cow 
+Fast regeneration 
+Increased milk production 
+Highly palatable 
+Very smooth (no 
rough/prickly edges or 
hairs) 
+ No aflatoxin 
+” Grows whether weeded 









+Can be harvested 
many times 
+Easy to transplant 




+Requires less feed 
















+Lasts long after 
harvesting 
+Can make hay 
+Cows love it (“esp. if 






+soft and palatable 
+Drought resistant 
iv. Brachiaria hybrid cv. 
Cobra (Local Name: 
 
+Grows faster 
+Healthy to animals 
(nutritious) 
+“Imesimamisha kichwa 
kama cobra” (grows 
straight up to the waist 
level) 
+Evergreen 
+Less water, hence easily 



















-Grows in infertile soils 
+Drought resistant 
+Disease resistant 







+Doesn’t dry fast 
(when harvested) 
+Grows fast 













+Easy to make into hay 
+“Gets animals full and fat 







+Spreads out well 











+Disease resistant  
+Evergreen 

























+Can be fed directly to 
animals fresh from the 
shamba 
+Increases milk yield 
+Enhances milk quality 
-Soft (no rough/prickly 
edges or hairs) 


















+Well adapted to 




















+Palatable to goats 






+cows love it 









+’Healthy’ (green robust 
growth)  
+High demand/marketable  
+Good for hay 
+Has high minerals and 
nutrients 
+Increased milk yield 
+High quality milk 
+Makes cow healthy 
+The market prefers it due 
to its taste (farmer planting 
solely for sale) 
+Fast germination 
+Bulky feeds 
+Stops soil erosion 
+Disease resistant 






















+More palatable if 




+ “cows love it” 
+increased milk 
production 




+Highly palatable to goats 
+Can be made into hay 
+Slow to mature hence can 
be fed to animals over a 



















+“ You can dry and use to 
thatch houses” 
+” If fed before producing 












Table 16: Disadvantages of the Forages Across the Counties 
 
 Forage species Kakamega County Bungoma County Busia County Siaya County 
i. Brachiaria cv. Xaraes 
(Local Name:  
 
-Does not do well 
without compost 
manure 
-Grows slowly without 
inorganic fertilizer 
 
-Rough (has prickly 
hairs) 





-Has more work, 
needs much 
cultivation 
-Low in nutrients 
-Decays faster due to 
the fast growth 
 
-a bit prickly 
-discomfort/cuts when 
harvesting 
-unpalatable, esp. if it 
grows beyond 2 
months 
 Forage species Kakamega County Bungoma County Busia County Siaya County 
ii. Brachiaria hybrid cv. 




-Difficult to get the 
seeds in the market 
-Low germination rate 
- “Cobwebs love it” 
(threat of spider stings) 
 
-Productivity goes down 
after second harvest 
-Sometimes the seeds 
are stunted 
-Not drought resistant  
-Needs much 
cultivation 
-Requires manure to 
grow well 
-Difficult to preserve 
-Doesn’t have much 
water 
-requires manure 
 Forage species Kakamega County Bungoma County Busia County Siaya County 
iii. Brachiaria hybrid cv. 





-Prone to destruction 
by chicken (loved by 
chicken) 
-Becomes yellowish 
when affected by 
diseases 
-“ once cows start 
eating it, they don’t like 
eating other grasses, 
hence forced to use 
mollases for them to 
eat other grasses” 
-Poor seed germination 
-Less bulky feed 
-Requires a lot of 
manure/fertilizer to 
grow well 




-Not drought resistant 
-Becomes unpalatable 
and loses nutrients if it 
stays for long in the 
farm 
-Difficult to 
remove/uproot if it 
stays for long 
-Requires good 
maintenance to do well 
-Affected by diseases if 
not well taken care of 
-Slow growth 
-Slow regeneration 
-Needs a lot of 
fertilizer to do well 
-Has to be mixed with 
other feeds because 
its light 
-Poor market coz of 
the need to mix with 
other forages (napier 
or maize stalks) 
-Requires a lot of 
weeding/easily 
destroyed by weeds 
 
-Loses nutrients if 
harvested 
late/overgrown 
-Stunted growth in 
some seeds 
-“Not favourable for 
local environment” 
-Requires manure 
after every harvest 
-“small termites 
problem”/”loved by 
termites” (red spider 
mites?) 
-prone to drying up  
-affected by diseases 
(“it has a certain 
disease, not sure of 
the name”) 
-hairy 
 Forage species Kakamega County Bungoma County Busia County Siaya County 
iv. Brachiaria hybrid cv. 
Cobra (Local Name: 
 
   -Very hairy (hence 
difficult to harvest 
and “can choke 
animal”, “makes them 
cough” 
-requires manure and 
rain to do well 
 Forage species Kakamega County Bungoma County Busia County Siaya County 
v. Brachiaria cv. Piata 
(Local Name: 
 
-Takes time to grow 
-Stunted growth 
- Difficult to cut/harvest 
(needs a sharp panga) 
 -harvesting is a 
challenge/difficult 
-Has tough fibre 
-Has small leaves 
-sharp leaf edges 
which cut skin 
-becomes unpalatable 
if left to overgrow 
(more than 2 months) 
 Forage species Kakamega County Bungoma County Busia County Siaya County 





-Difficult to harvest 
when fully mature/has 
spikes 
-Difficult to harvest 
-Has tough fibre 
 
 Forage species Kakamega County Bungoma County Busia County Siaya County 
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-“You have to trim, 
otherwise it grows all 
over the place” 
-Flattened by wind 
(weak stems) 
 
-Less bulky -Has to be grown 
using splits 
-Difficult to harvest 
-“affected by diseases 
similar to Napier grass” 
-requires manure and 
labour (weeding) 
 Forage species Kakamega County Bungoma County Busia County Siaya County 




-High water content, 




-Requires addition of 
manure to do well 
-Prone to diseases 
-Slow regeneration 
-Produces prickly thorns 
if it stays for long  
-Matures/disintegrates 
faster 
-Produces stalks when 
overgrown 
-Not palatable if left 
to overgrow 
-Light hence has to be 
mixed with other 
feeds 
-spreads to other parts 
of the farm where 
they’re not required 
(become weeds) 
-becomes stalky if 
overgrown 
 Forage species Kakamega County Bungoma County Busia County Siaya County 




-High water content, 
hence difficult to make 
hay 
-Compromises milk 
quality (Watery milk -  
“Lactometer 23-25, maji 
maji but mingi” 
-Become unpalatable if 
not harvested quickly 
due to the fast 
growth/maturation 
-Slower growth and less 
vegetative compared to 
Mombasa 
-Grows faster if fertilizer 
is applied (require 
application of fertilizer) 




becomes unpalatable to 
cattle 
-Poor germination 
-Not palatable if left 
to overgrow 
-Requires manure to 
grow well 
-Not drought resistant 
-Late harvesting 
makes them yellow 
and unpalatable, 









-spreads to other parts 
of the farm where 
they’re not required 
-“if harvested and not 
well managed, then it 
rots – should be dried 
well” 
 Forage species Kakamega County Bungoma County Busia County Siaya County 





-Less vegetative  
-Produces stalks which 
are not palatable if it 
grows high 
-Sharp edges 
-Not much water 
content, hence easy to 
make hay 
- “If fed to cows directly 
once it produces seeds, 
no milk”  
-Requires much 
fertilizer 
-Viewed/similar to a 
local thatching grass 
 
+Not palatable if left 
to overgrow 
-the fast growth and 
flower production 
make it go to waste if 
not harvested 
quickly/in time since it 
becomes unpalatable 
-Matures faster, thus 
dries up faster 




4.2.3 Problems addressed and co-benefits 
The improved forages are geared towards addressing certain problems or challenges. How significant 
these challenges are to the farmers and whether the improved forages address them, wholly or 
partly, enhances the likelihood of adoption. Lack of or insufficient feeds (yearly or seasonally), 
reduction of time taken to look for feeds, poor/low quality of existing local feeds, low milk production, 
poor milk quality, poor/unfertile soils, lack of money/income poverty, limited livelihood sources, 
drought (or the need to cope with drought and access to dry season feed), diseases and pests 
affecting existing forages, and poor animal health are some of the challenges respondents submit are 
addressed by adopting the improved forages. Longevity/lifespan of forage, land utilisation, 
productivity, reduced need to buy nutritional supplements (due to the high nutritive value of the 
improved forages), ability to make hay (for future use or sale) and use of less animal feed compared 
to local forages are other advantages and problems solved by the improved forages. The more the 
42 
 
advantages over the traditional forages currently being used by the farmer, the higher the likelihood 
of adoption.      
 
Co-benefits are understood as unintended benefits, i.e., benefits accruing to the farmer as a result of 
adopting the technology but which they were not initially expecting or intending. Some of these 
include improved soil fertility, source of compost manure (through dry lower leaves left on the farm), 
soil erosion control, soil and water conservation, weed control (including of Striga), increased 
knowledge and skills, and enhanced social networking, self-image and prestige. Reduced cases of 
theft of forages (esp. Napier grass), reduced conflicts linked to open grazing, and improved household 
health due to consumption of more dairy products are other reported co-benefits. In Bungoma and 
Busia, some respondents use the Maasai grass to thatch houses if left to grow tall, thereby 
complementing the declining traditional thatching grasses. The improved grasses also act as a lure for 
often destructive crop pests, has reportedly reduced incidences of some diseases, are fed to goats 
(Mombasa) and chicken (Mulato II), and act as refuge for chicken against attack by eagles.  
  
 “it has solved the problem of moles eating my crops”   
Kakamega respondent 
 
 “Sometimes we crush Mulato II and make meals for chicken consumption” 
Busia respondent 
4.2.4 Ease and Challenges of Adoption 
The attributes of the improved forages either make them likely to be adopted or not. The factors that 
make it easy or difficult to acquire, maintain and utilize the improved forages can be categorised as 
follows: 
 
• Physiological characteristics: Some of the forages are hairy, have sharp edges, or tough 
stems, thus creating discomfort when handling or harvesting them. Handling them thus 
require appropriate equipment such as gloves, gumboots, overalls, etc. which are often 
lacking. The discomfort and the additional hassle of having to get proper handling 
equipment may therefore hinder the adoption of such improved forages. This also has a 
gender perspective since more women reported being turned off by such irritating 
physiological features compared to men. Other features such as being green and radiant, 
having soft stems and leaves, etc. enhance adoption.   
  
• Agronomy/husbandry: The improved forages reportedly grow and mature faster than the 
traditional forages. As a result, less time is spent, and the yield is higher due to more 
harvests. However, others such as Maasai are reportedly slow in growth. Moreover, poor or 
low germination rate of the seeds is a major challenge identified by the respondents. These 
agronomical aspects need to be better understood and addressed to enhance adoption 
potential. Opinion is divided among the respondents on the ease or difficulty of the various 
husbandry practices. While some find the activities quite similar to other activities that they 
do on the farm, others consider the improved forages husbandry activities as being over and 
above what they are used to. Land preparation, especially the need to make the soil fine for 
effective germination due to the small size of the seeds, nursery management and planting, 
and harvesting are considered particularly tedious by a number of respondents. Still, others 























• Knowledge, training and extension: Knowledge and skills on the improved forages and how 
to maintain them are important adoption influencing factors. The following responses 
underscores the importance of knowledge and skills and applying them for good results.  
 
  “It is easier since I was trained on how to grow them (improved forages)” 
 
  “It is easy as long as you cultivate your land and prepare it well for planting.”  
 
“Not easy to adopt. You have to be a group of farmers and get educated on how to plant first” 
 
“I had gone through some sensitization on improved forages by ILRI thus it was easy to adopt. I didn’t 
face any challenges during the project” 
 
• Prior experience and tradition: Having knowledge and skills is linked to prior experience and 
tradition.  
 
 “I used my prior knowledge with Boma Rhodes to the improved forages” 
Kakamega respondent 
 
“initially it was hard, especially because of high labour. However, am used to farm work, 
so its manageable” 
 
“it was easy because I am a farmer” 
Siaya county respondents 
 
• Cost vs. benefits: Despite the challenges, some consider the benefits/returns as outweighing 
the costs. In their estimation therefore, if the benefits outweigh the costs, the balance tilts 
in favour of adoption.  
 
  “(Its) easy to adopt because of its benefits” 
• Funds/resources: Various inputs and resources are required to prepare the land, plant, 
maintain, harvest and transport the improved forages. Challenges in accessing such 
resources by individual farmers thus become bottlenecks to smooth adoption of the 
improved forages.  
 
“Maintaining is difficult especially if no fertilizer is added. If no manure it doesn’t grow well” 
“Less palatable if no fertilizer is applied” 
“Challenge of weeding due to difficulty in differentiating between weeds and the improved forage” 
“Mulato II is easy to maintain because it regenerates fast after harvesting without much maintenance” 
“High labour needed for maintaining the improved forages” 
“Weeding is a bit of a challenge due to more work involved since it’s something I wasn’t used to” 
“Once established, it doesn’t require a lot of maintenance/easy to maintain” 







  “(I have) inadequate funds for maintenance and harvesting (the improved forages)” 
Kakamega respondent 
  “Lack of manure to improve the improved forages” 
Busia respondent 
• Existing/alternative technologies: the attributes and challenges affecting existing or 
alternative forages is another factor that determines to what extent the respondent will lean 
toward the improved forages.  
 
“Has less work and grows fast compared to Napier grass”  
Busia respondent 
• Climate change and variability: Climate change and variability introduces dynamics which 
farmers are not used to. This messes up their expectations and before they adapt to the 
changes, can be a determining adoption factor depending on the circumstance. As 
highlighted by the respondent below, too much rainfall and floods are predicted impacts of 
climate change with a negative effect on crops, including forages.  
 
   “Too much rainfall (in Nov-Dec 2019) destroyed a big percentage of the seeds I had 
planted”   
Bungoma respondent 
 
4.3 Farmer and Household Specific Characteristics 
 
The individual characteristics and traits of the farmer and household play a role in determining their 
potential to adopt or not adopt new technologies. This section presents some of the differences in 
attitude between the trial and control group and their potential influence on adoption.  
 
4.3.1 Motivation 
The motivation to adopt can either be extrinsic or intrinsic. The extrinsic motivations are similar or 
related to the expected benefits or target problems that the respondents believe the improved 
forages will solve for them (see Section 4.2.4 above). These include increased milk yield and quality, 
access to dry season cattle feed, income through sale of products, etc. Even though some reported 
being motivated by the (expected) “support from CIAT in the form of a water pump for irrigation” (a 
Kakamega respondent), none stated that they opted to adopt the technology simply because they 
were requested by CIAT/SAC to do so even though the question was directly posed to them. This 
suggests that the respondents do not view the new technology as simply another NGO-driven project 
but are rather more concerned about the tangible benefits they can derive from it vis-à-vis their felt 
needs. Some of the intrinsic motivations include wanting to teach and/or influence others to adopt 
the technology and to get to learn more about the improved forages. The need to protect the 
environment, perhaps linked to the soil and water conservation and enhanced agrobiodiversity 
elements, is another reported intrinsic motivation.       
 
4.3.2 Age 
Age is a well-known influencer of technology adoption, older farmers considered risk averse 
compared to the youth. In this study, however, most respondents related age to the physical ability or 
strength to work on the farm taking care of the improved forages rather than risk averseness. Older 
adoptee respondents (56 years and above) plant the improved forages close to their homesteads in 
order to save them the hassle of having to look for feeds from afar. Due to their advanced age, they 
are also quite content with the fact that they can plant the improved forages on a small piece of land 
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(which they can physically tend to) yet still be able to produce enough feed to satisfy their cattle. 
Apparent ease of harvesting is another plus for the elderly. A respondent from Siaya county notes 
that “farming is left for older people in this village hence ease of adoption among the old people”. 
This confirms the widespread phenomenon in which the youth hardly take part in agriculture as they 
pursue white collar jobs in urban areas, leaving farming to the relatively old. Since the elderly are the 
ones predominantly practicing agriculture, it is plausible then that they will also be the ones adopting 
any new agricultural technologies, including the improved forages.    
“Am able to plant the forages close to my home hence I don’t have to go for away”  
56 years and above respondent 
 
“Am old so I have planted next to my house a small portion (which) don’t require much work” 
56 years and above female respondent 
 
“My years are advanced, thus making it easier for harvesting because it’s easier to harvest 
the improved grasses”  
 
“The proximity of the grass and less labour required to maintain the grasses motivated me to 
join the program”  
56 and above years old male respondent 
 
Even for those who consider themselves relatively young and energetic, the emphasis is on the 
physical strength to carry out the various husbandry activities and time (less responsibilities and/or 
expected longer lifespan) rather than risk. In essence, both young and older respondents are willing to 
take the risk and adopt the improved forages. However, the focus on physical strength (somatic 
energy) points to the possibility that most of the respondents lack the means and resources to either 
hire extra hands or mechanise in the process of adopting the improve forage technology. Their 
physical strength is thus their most important asset.   
 
“Am still energetic thus I can still get to adopt the improved forage technology”  
36-55-year-old female respondent  
 
“Young age gives me a lot of time and energy to partake into the program”  
Youth (18-35) female respondent 
 
“It (age) has not affected me because I think I am young I can plant it whenever I need it” 
 
Interestingly, elderly non-adoptees gave their advanced age as the main reason why they have/are 
not adopting the improved forages (see below). Comparing these responses to those of the elderly 
adoptees, it becomes clear that age itself is not an adoption influencing factor per se, but rather 
points to other issues such as lack of information about the improved forages and inadequate 
resources to facilitate adoption. The individual’s character and personality traits are also important. 
These should be at the core of adoption promotion and upscaling campaigns.      
 
“Am old I cannot attempt to plant them because it requires much time allocated to it”  
56 yrs old and above widow 
 
“I am old so I can’t embark on the improved forages”  
46 
 
56 yrs and above widow 
 
“Older farmers are more adoptive coz they have animals, (and) title deeds to their land” 
SAC staff 
 
4.3.3 Education  
Education is generally positively correlated with adoption as it accords one the ability to acquire and 
process information about the new technology. We observe this in this study where respondents 
report that having an education helps them to know and understand the improved grasses. 
Statements such as “the little education I have am able to know how and which particular forage to 
plant” (primary level educated farmer), “it has added a boost to me because am able to know how 
the grass is faring”, “with the education I have I will easily grasp the issues being taught” 
(college/university educated respondent) confirm this truism. The converse to the foregoing – that 
little or no education does not favour new technology adoption, is not entirely supported by our 
findings. Although some control group respondents (non-adoptees) seem to confirm this narrative, 
e.g.  
 
 “I don’t have much education to be able to know what kind of forage that will suit me better” 
Female respondent with no formal education 
“My level of understanding is low so am not interested”  
56 yrs and above widow with no formal education 
 
We also find respondents with little or no formal education who are very eager to adopt the improved 
forages, viewing the process as an opportunity to learn or get the education that they lack. As the 
following responses suggest, the lack of education has/does not diminish the hunger to learn but 
rather fuels it. They consider the process of adopting the forages a learning opportunity as any formal 
classroom.   
 
“My low education pushed me to enter into the program in order to improve on it (the 
education)”  
Primary level educated female respondent  
 
“I will get some free education on improved forages (by adopting the technology)”  
Respondent with no formal education 
 
4.3.4 Household size 
The household size is a key adoption influencer by helping address the labour constraint. As already 
highlighted, most members of the household – male, female and youth/children do participate in 
activities relate do the improved forages wholly or partly. The manpower or ‘more hands on-deck’ 
household size argument is evident as respondents state that their family members help in 
maintaining, planting and undertaking other husbandry activities. And so, the larger the household 
size the better as it makes it easier to adopt the improved forages. As one respondent notes, 
“(through my household members), I had enough manpower to maintain the improved forage”  
 
A female respondent noted that “since my household size is small, I would have adequate time to deal 
with the (improved forages) project”. This introduces an interesting gender-related aspect to the 
household size debate.  Contrary to the above more hands on-deck perspective, having a small 
household size frees the lady from the chores related to taking care of many children (and other 
dependents), allowing her to instead dedicate the freed time to adopting the improved forages. For a 
man, with the traditional gender roles in place, the small household size would not necessarily free up 
much time to be possibly dedicated to improved forages. On the contrary, a higher household size 
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would force the man to adopt yield enhancing technologies such as improved forages in order to feed 
the household. The need to feed one’s family is itself a technology adoption influencer as the 
following responses illustrate.  
 
“Getting into the (improved forages) program will enable me to support my family through improved 
income” 
 
“I have many grandchildren who need milk and thus the need to get the (improved) grass to boost 
production”  
 
“With improved forages, it means I have more milk which will enable me to support my big family” 
 
4.3.5 Gender 
We sought to find out how the respondents’ gender influenced their decision to adopt or not adopt 
the improved forages. Women perform most of the husbandry activities related to the 
implementation of the improved forages and management of dairy cattle (see Table 17 below). It 
emerged that CIAT and its partner Send-a-Cow (SAC) had introduced a gender and social development 
(GSD) program to sensitize the farmers on gender issues and the need to make joint decisions as a 
household and involve everyone in decision-making. As the statement below reveal, the gender 
program seems to have had a positive impact. 
 
“...(the) enhanced program for women (the SAC gender inclusivity program) gives them 
(women) an upper hand in running the family and supporting it thus enhances harmony 
between wife and husband and brought the need for diversification of livelihoods as woman 
(the wife) pushed me to join the program” 
Kakamega male respondent  
 
The GSD program appears to have promoted a more cooperative decision-making and blurred the 
gender roles a little bit. Nevertheless, it is evident that gender still plays an important role in 
influencing adoption decision, with the decision to either adopt the improved forages or not still 
largely lies with the men who are often the household heads.   
  
“As a man of the house, I made a decision to get into the program because all responsibilities 
lie squarely on me”  
Middle aged male respondent 
 
“The responsibility of feeding the animals weighed heavily on me and thus adopting the new 
forages would give me easier time with regards to getting feeds for my animals”  
Male respondent 
 
“The men are the ones who put much emphasis on planting (adopting the improved forages)”  
Female respondent 
 
However, a more nuanced picture in which women play a central role in not only initiating the 
adoption process by introducing the technology to their male spouses but also convincing them to 
adopt emerges. It is true that women are often the ones who are members of organised social groups 
(women groups, chamas, etc.) from where they get information about new technologies that the men 
don’t have (see section on institutional factors for more). Many technology developers and promoters 
also tend to use such groups to promote technology adoption. And even though men make the ‘final’ 
decision to adopt or not – being the owners of productive assets such as land and cattle, the soft 
power wielded by women in that decision-making process is rarely acknowledged. The women make 
the conscious decision to adopt a technology based on their membership of various social groups, 
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richer social networks, and the expected benefits of the technology, then put in place a strategy to 
get their spouses to buy in (even though in the end the credit for adoption often goes to the men). As 
a female respondent from Siaya notes, “...it (adoption) depends on family agreement and not 
household size”. Gender inclusivity programs such as the GSD help smoothen the negotiation process 
by involving the men.  
 
Some of the reasons given by female respondents for adopting the improved forages are illustrated 
below.       
 
“It’s a woman’s responsibility to look for animal feeds for the animals and as such, getting into 
this project would help to reduce the weight/pressure for looking for animal feeds”  
Female respondent  
 
“Growing of the improved forages would easily give me more time to concentrate on other 
household chores since I don’t have much time to go and look for animal feeds far”  
Female respondent 
 
Table 17: Role of men, women and youth in Kakamega county 
 
Gender (n = 15) 
Activity Men Women Youth 
Ownership of cattle 13 5 1 
Farm preparation (for 
forage planting) 
12 13 10 
Weeding 12 13 11 
Harvesting 12 13 11 
Feeding (within the 
homestead) 
13 15 13 
Watering (within the 
homestead) 
12 15  14 
Milking 12 14 8 
Sale of milk 9 15 7 
Sale of forage 12 9 4 
 
4.3.6 Respondents Self-assessment of Adoption Ability 
What are some of the things that respondents believe makes them able to adopt the improved 
forages? These could be resources that they already have or wish they could have and which would 
enhance their adoption ability from their own perspective. For Kakamega county adoptees, having 
land is in their assessment the most important factor influencing their ability to adopt the improved 
forages (Fig. 5). Being a sugarcane growing area, Kakamega respondents reported having large pieces 
of land (over 10 acres). This might explain why they consider land as an asset enhancing their 
adoption ability. For the non-adoptee’s, support from their family members is rated the most 
important element of ability to adopt. The support can be both moral and material, particularly in 
terms of labour. For the non-adoptees, the lack of moral support from their family members would be 
a major hurdle in their quest to adopt the improved forages. Programmes such as the gender 
inclusivity program could go a long way in promoting discussions and agreement amongst the family 
members. In Bungoma county, willingness to try is the most important aspect (87%), followed by 
access to land, support from family members and knowledge of the forages all at 67%. Like 
Kakamega, Bungoma non adoptees rate support from family members highest, double that of 
willingness to try, access to land and experience with other forages. This suggest that lack of 
agreement and support from key family members is one of the most important hurdles that non-
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adoptees have to overcome on the road to adoption. Once the initial family agreement and support 
to try the new technology is procured (including justification), other challenges such as access to land 
and so on are then addressed.   
 
In Busia, willingness to try is rated highest followed by support from family members. Having land, 
experience with other forages and knowledge of the forages are tied at third place. Having adequate 
finances has the least impact on their adoption ability. For non-adoptees, willingness to try is the 
most important adoption ability, followed by having adequate finances, knowledge of the forages and 
having land which are tied at second position. Support from family members comes last. In Siaya, 
experience with other forages is the most important factor influencing adoption ability closely 
followed by knowledge of the forages. ICIPE had earlier introduced some of the improved forages 
(e.g., Mulato II) as part promoting the push-pull technology, and this might explain why Siaya 
respondents consider prior experience with and knowledge of the improved forages as the most 
important determinant of their ability to adopt. Willingness to try and support from family members 
come third and fourth, respectively.        
   
Fig. 5: Kakamega adoptees’ self-assessment of their ability to adopt 
 
4.4 Economic Factors 
4.4.1 Net gain 
Kakamega respondents spend an average of KShs 1,617 and 3 man-days over an average of 5 
harvests. In Bungoma, the estimated cost is KSHs 1,536, 7 man-days and an average of 4 harvests. 
These costs appear quite low and could suggest an underestimation by the respondents. The net gain 
is an average of 7 extra litres per day and about KSHs 720 per week in Kakamega, and 21 extra litres 
per day and KSHs 1,274 per week in Bungoma. These results suggest that the economic gains are 
higher than the costs. However, a more detailed and systematic cost benefit analysis (CBA) is 
necessary. More than half of the respondents across all the countries state that both the husband and 
wife jointly decide how the income from the improved forages (including milk sales) are used, a 
possible influence of the CIAT/SAC gender inclusivity programme. Wife and husband solely deciding 
how the income is used is significantly less across all the counties. This is related to the role of men 
and women in the sale of milk and hay (see Table 17).     
 
4.4.2 Markets 
The presence of a ready market for both inputs and outputs make it easy to acquire, maintain and 
utilize a new technology as well as sell the products. These can in turn influence whether people 
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adopt or not adopt a technology. In Kakamega county, a majority (60%) of the trial group respondents 
believe there is a ready market for improved forage seeds or splits. The number is 67% in Bungoma 
respondents. This is not surprising since lack of or difficulty in accessing the improved forage seeds is 
a common complaint by many respondents throughout the study. Apart from Cayman and Mulato II, 
seeds for many of the other varieties are not available in the local markets or agrovet shops. Having 
freely received the seeds from CIAT, on the condition that they share the splits with at least three 
neighbouring farmers to encourage adoption and diffusion, the trial group was cushioned from this. 
Other inputs such as fertilizers are readily available but inadequate finances hinder accessibility.  
The main outputs from the improved forages are milk, the freshly cut grasses, and hay. Almost all the 
respondents across the four counties believe there is a ready market for milk. In fact, many feel the 
milk market is so huge that they are unable to satisfy demand, thus promoting adoption of the milk 
yield enhancing improved forages. However, the market price for the milk is quite low and gets even 
lower if they supply to the local dairy cooperatives and milk aggregation/cooling plants. This reduces 
their profit margins and might be an impediment to adoption of the improved forages. In some 
places, there are no dairies where they can be sure of predictable earnings at the end of the month, a 
gap which could be filled through formation of milk cooperatives or establishment of more milk 
aggregation and cooling plants by the respective county governments.  
The market for freshly cut/green improved forages is also quite high, though lower than hay. Some 
improved forage varieties being difficult to convert into hay (due to high water content), lack of 
access to appropriate balers, and poor storage facilities are some of the challenges facing hay 
production. Some respondents noted that CIAT/SAC does not allow them to sell the splits which could 
earn them some extra money, although the sale might slow down adoption. Some of the farms in the 
trial groups are simply demonstration plots, the harvest of which is to be shared amongst members of 
the farmer group supporting the maintenance of the demo plots, hence they are not allowed to sell 
the forages.  
“In Busia people have a lot of cattle even in the town, but they lack feeds. So, the market for hay is 
there as well as milk”  
Extension officer, Busia county  
4.4.3 Access to credit 
Only 27% of Kakamega county adoptees had accessed any type of credit before. Of these, only 25% 
had dedicated part of the credit on the improved forages – mainly land preparation and weeding. 
None of the non-adoptees had ever accessed credit. Those adoptees having accessed credit before 
are a bit higher in Bungoma (47%), although only 7% had dedicated the credit to improved forages. 
Access to credit is generally low across all the counties. While some respondents cite “no need for a 
loan”, fear and lack of information are some of the reasons why a majority are not accessing credit.  
 
Below are some of the challenges experienced by the respondents in their quest to access credit.    
• Fear of the repercussions of not paying back the credit 
 
“I fear taking (credit) because they (creditors) can take your properties (in case of a 
default)”  
 
“We are afraid our land will be taken awa if we fail to pay the loan” 
 
“Inability to service the loan”  
 
“Fear of the unknown” 
 
• Lack of knowledge and information  




“Advertisement on how to (access credit) don’t reach us here” 
 
“(Poor?) advice from my elders” (18-35-year-old female respondent).  
 
• Credit worthiness: Lack of collateral/loan security, financial records, business plans, payback 
ability, etc.   
 
“I lack the means to pay back” 
  
“As a group yes (we can access) but as an individual I can’t apply and get”  
Female respondent 
 
• Unfavourable terms and conditions: High interest rates, short payback periods, prohibitive 
collateral, etc.   
 
4.4.4 Gender aspects and other economic challenges 
All the respondents agree that the economic challenges they face affect men, women and youth 
differently. Men are believed to have higher economic challenges but also reap higher economic 
benefits compared to women and youth. The higher benefits can be linked to the largely patriarchal 
communities in which men control most of the factors of production.   
 




On access to credit, most respondents opine that women and youth have easier access to credit 
compared to men. This might be attributed to the presence of several affirmative women and youth 
funds as well as the emergence of financial institutions and products targeting women and youth. 
Though positive, these affirmative actions might not have penetrated deep enough to tilt the scales in 
favour of women and youth as the respondents might believe. The ability of women to get into 
organized groups is identified as one way through which women address some of their economic 
challenges (see Section 4.5 below for more).    
 
“Women and youth have easier access to credit facilities. Men have less access to credit but 
get more economic benefits than women and youth”  
Female respondent 
 
“Men have limited ability to access credit facilities while women have more access. Men rarely 
form groups which (can) help cushion them from economic challenges. Women are more 
organized to access credit and so are youth”  
Male respondent 
 
“Women have high accessibility to credit facilities. Youth can’t easily access credit since they 
have no collateral”  
Male respondent 
 
“Yes. Women are more adversely affected by economic challenges than men. (However), 





Inadequate finance to purchase inputs and carry out other farm activities, having small pieces of land, 
and poor storage facilities are other economic challenges cited by the respondents.  
 
4.5 Institutional, Social and Political Context 
 
4.5.1 Group membership 
Most adoptee respondents are members of a farmer, cooperative or social group in all the counties. 
This is to be expected since SAC/CIAT selected farmers who are group members. Women dominate 
such groups, although men are also members. In Kakamega county, 60% of non-adoptees are 
members of a group, though not necessarily farmer groups or those dealing with improved forages. 
Farmer groups, CIAT/SAC, extension officers, radio stations (both national and local), famer field 
schools, TV and friends are some of the sources of information reported by the adoptees. Others are 
WhatsApp groups (e.g., FIPS) and barazas (public forums). Farmer groups (53%), CIAT/SAC (53%) and 
farmer field schools (13%) are the most trusted or reliable sources of information on improved 
forages in Kakamega county.  
 
Membership of a group, particularly farmer groups enhances adoption potential. This can be seen 
through some of the following benefits cited by the respondents for being group members. 
• Source of information: the groups are a rich source of information for the members, including 
on new technologies such as the improved forages. The members also share ideas, 
experiences, and mentor each other. Many reports learning about the improved forages 
through their groups.  
• Marketing and value addition: Searching for markets and selling products (mainly milk and 
the forages) on behalf of the members. Some do value addition through pre-processing of the 
products, thus fetching higher prices for their members 
• Resource mobilisation and access to credit: Through avenues such as merry-go-round, table 
banking, village community banks (VICOBAs), etc, members can pool their resources and 
access credit on friendly terms. The groups are also able to secure loans for its members from 
established financial institutions. The respondents note that it is much easier to access credit 
as members of a group than as an individual farmer  
• Access to inputs: Certain inputs and resources can be secured by being a member of a group, 
e.g., SAC gives livestock only to farmers who are members of a group, while CIAT gave the 
improved forage seeds only to group members.   
 
“They distribute seeds, fertilizers, tents...” 
 
• Education, trainings, and extension services: It is much easier for training services (workshops, 
seminars, etc) to be offered to a large group than individual farmers. The concept of ‘demand 
driven extension services’ has seen many extension service providers target groups rather 
than individuals due to the ability to reach many at a go – a plus for adoption. However, 
individuals seeking extension services but are not members of a group are forced to pay for 
transport and other fees to facilitate the extension officers. This stifles adoption.    
• Social welfare support: The groups also act as a social safety net, assisting its members who 
needs social support   
• Networking and exposure: The groups allow the members to network between themselves 
and other groups through benchmarking trips, farmer field schools, etc. it also gives them 
exposure to new ideas and technologies, while enhancing the bargaining power of the 
farmers.   
“They (groups) bring projects for us to adopt” 
 
“Bargaining power is higher (if you’re part of a group)”  
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4.5.2 Extension services and support institutions 
Farmer groups (75%) and NGOs (54%) are the main sources of information on improved forages. Such 
NGOs include mainly CIAT/SAC but also others such as the Anglican Development Services (ADS), One 
Acre Fund, Welltonga, etc. Other sources of information include government extension officers, local 
radio stations, and farmer field schools. The NGOs are also the main sources of extension services on 
improved forages followed by the government (national and county). Government officials are 
however less trusted by farmers as they are considered not very knowledgeable about the improved 
forages. In fact, some government extension workers and officers admitted to getting training and 
information from the NGOs, including CIAT. More concerning is the feeling by some farmers that the 
government extension officers wish to be bribed before they give their services as part of ‘demand 
driven’ extension. This feeling might stem from the belief that government extension services should 
be offered free of charge. Farmer groups (56%) and NGOs (51%) are the most trusted or reliable 
sources of information on improved forages. However, the ratio of extension workers to farmers 
remains huge due to the few extension workers. Use of digital extension services (SMS/smartphone-
based extension services) was not reported by the respondents although Seed Sacco and GIZ 
reportedly have an sms-based extension service in Siaya county. No non-adoptees reported having 
access to extension services, a possible contributing factor to their non-adoption of the improved 
forages.   
 
NGOs are the main support institutions along the improved forages value chain followed by the 
government (both county and national). KALRO is the main national government support institution 
although some respondents erroneously consider it to be an NGO. While not explicitly identified by 
the respondents, the private sector (e.g. agrovets, input suppliers, retailers/middlemen (SMEs), and 
financial institutions) are critical support institutions. This calls for closer cooperation and 
collaboration to enhance synergies, reduce duplication, and better identify and fill existing gaps and 
challenges along the value chain. In Siaya county for example, ILRI and Heifer International had 
reportedly introduced Xaraes, Basilisk and Piata at the Agricultural Training Centre (ATC) but left 
before CIAT came in. Lessons learnt by ILRI and Heifer International could help CIAT’s ongoing trials. 
The partnership between SAC and CIAT is quite synergistic as the below statement reveal. 
 
“SAC gave us a cow and we didn’t have enough feed” (a void being filled by CIAT through 
promotion of the improved forages) 
          
4.5.3 Champions and general discourse 
Peer farmers are the main champions promoting and influencing the uptake of the improved forages 
in all the four counties. As per the sentiments of some of the respondents, they are the ones “steering 
the (improved forages) program in the area” through “the visits she (peer farmer) makes and the 
invites for the seminars on how to plant and benefits.” A non-adoptee states that the peer farmers 
“are the most vocal in the area in agricultural matters.” They are “easy to contact and share ideas.” 
CIAT/SAC field staff, particularly those who have been visiting the farmers are other key champions. 
The traditional opinion leaders such as teachers have little or no influence because they don’t have 
the improved forages themselves. Government extension officers and agricultural staff still have some 
influence and generally use heads of farmer groups, chiefs, and ward/village representatives to reach 
farmers.  
 
Regarding the general discourse or ‘talk of the town’, over 90% stated that the improved forages are a 
very useful technology. This corresponds with the earlier reported response that the improved 
forages address certain felt needs and challenges and is being adopted for these reasons. This 
sentiment is shared even with the non-adoptees, suggesting that they too might adopt as soon as 
they address certain challenges currently holding them back. Some respondents added that many 
farmers are asking how they can get seeds in order to adopt or upscale the technology, lack of seeds 
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being an issue that has been raised severally. Nevertheless, one respondent opined that the discourse 
around the technology is that “...it’s a waste of shamba (land), cattle can’t eat (it), (and it) will result in 
low milk production.” Though probably marginal, it is important to find out more about this narrative 
and devise ways if countering it if it is significant. Most respondents contend that the improved 
technology “came at the right time” or should have even been introduced much earlier.   
 
4.5.4 Social influence 
A majority (47%) of Kakamega adoptee respondents state that they are ‘very much’ influenced by 
social influence and pressure to adopt the improved forages. 13% are ‘Not so much’ influenced while 
40% are not influenced at all by social pressure. Elderly respondents (56 years and above) are the 
majority of those not influenced at all by social pressure. Given their age and many years of 
experience, they are more independent minded and make their decisions based on other factors than 
peer/social pressure. This elderly age cohort provides an interesting adoption dynamic. Often 
dismissed as risk averse and therefore less likely to adopt new technologies, those that opt to adopt 
can become very good champions because i) their reasons to adopt are not clouded by social 
pressure, and ii) they are often more respected in the community and their actions can easily be 
followed by others. Nevertheless, ability to be influenced by social dynamics is positively correlated 
with technology adoption and diffusion as the above results confirm. This is given further credence by 
the fact that all the Kakamega non-adoptees stated that they are not influenced at all by social 
pressure. In Kakamega county, the community members have close kinship ties (80%), the rural areas 
are homogenous (53%) with many homesteads having open or no gates.    
 
Below are some respondents’ statements regarding the elements of social influence 
 
“(I want) to be like my neighbours”  
 
“Being a leader, I want to be identified as progressive”  
 
“Many close friends kept dairy animals and I wanted to be like them. I was elected as 
chairman due to adoption of the (improved forages) technology”  
4.5.5 Importance of cattle 
Cattle plays a highly important role not only economically but also culturally (e.g. dowry payment, 
cultural ceremonies, etc.) and socially (prestige, sports, etc.) (Fig. 6). This is an important finding since 
many analyses tend to focus only on the economic importance of (dairy) cattle in mixed crop livestock 
production systems, assuming that contemporary small-scale farmers only keep cattle for economic 
gain. If, as Fig. 6 below illustrate, farmers keep cattle not only for economic gain but also for social 
and cultural reasons, then their adoption of yield enhancing technologies such as the improved 
forages might be hampered in situations where the economic imperative for the particular farmer is 
secondary to the socio-cultural. Nevertheless, the economic and socio-cultural imperatives are rarely 













Fig. 6: Importance of cattle in Kakamega county 
 
 
4.5.6 Impact of Coronavirus 
The study was conducted as the COVID-19 pandemic progressed hence it was important that any 
impacts of the pandemic on adoption of the improved forages be assessed. The most widely reported 
impact was the inability of the farmers to freely meet their neighbours and CIAT/SAC staff in order to 
share experiences, ideas, seeds, and attend training seminars. This not only demoralized them but 
also meant that they did not receive new information or have their questions and challenges 
addressed effectively. SMS or other smartphone-based information and extension services should 
complement physical visits to address such challenges in the future.   
 
The pandemic also affected the marketing, distribution and sale of important inputs and products. 
Not only was it difficult to access the improved forage seeds, it was also a challenge to get inputs such 
as fertilizers due to logistical gridlocks, particularly during the lockdown period. The general slowdown 
of the economy and the resultant cash crunch also saw many farmers lack the money to purchase 
necessary inputs and customers unable to buy the products such as milk and hay. Many of these 
impacts are rather short-term. Assessing long-term impacts along the entire improved forages value 
chain will require more in-depth assessments. Below are highlights of some of the coronavirus 
impacts.      
 
“(We are) unable to meet as a group and share experiences and ideas. We can’t mingle freely 
with our neighbours as we used to”  
 
“CIAT/SAC officers cannot visit us” 
 
“Seeds not (being) distributed because of failure by officers to come to the field" 
 
“The circulation of money has gone down (affecting my ability) as I want to establish more 
(improved forages)” 
 
“Can’t afford fertilizers due to low jobs availability” 
 





























4.6 Policy Initiatives and Incentives 
Some of the existing county policy initiatives and incentives include distribution of dairy cattle to 
farmers, offering veterinary services, extension services (including advising farmers to plant the 
improved forages), distribution of improved forage seeds and splits, and construction of milk 
aggregation and cooling plants.  
 
In Busia county, the county government bought splits of different improved forages for farmers to 
plant in Teso South. The county is reportedly developing a dairy policy. Kakamega county has a one 
cow initiative aimed at distributing cattle to women groups and the vulnerable, much like the SAC 
model. The county is encouraging planting of one acre of Napier grass. Instead of Napier, the county 
could instead focus on promoting the improved forages. In Siaya county, there are plans to 
domesticate and implement the national dairy policy at the county level. A draft Siaya county dairy 
policy and strategy is in the making, with increase in extension through public private partnerships 
(PPPs) some of the proposals under consideration. The county is also distributing improved dairy cows 
to farmers, while an early childhood development (ECD) milk feeding program is in the works. Such 
efforts create demand for milk and could enhance adoption of improved forages. The county also 
plans to strengthen cooperatives through distribution of milk coolers. 
 
Initiatives identified as worth upscaling include community education and sensitisation on dairy 
farming and improved forages, building capacity in extension, establishment of more milk aggregation 
and processing plants, and distribution of good quality dairy cattle adapted to the local conditions.   
Improving access to the improved forage seeds, perhaps through a subsidy programme, is also 



















5. CONCLUSION AND RECOMMENDATIONS 
This study sought to find out some of the factors influencing the adoption of ten varieties of improved 
forage varieties in the four Western counties of Kakamega, Bungoma, Busia and Siaya counties. The 
results show that the improved varieties are being adopted largely due to extrinsic motivations linked 
to their benefits such as increased milk production, high nutritive value and productivity per unit area, 
drought and disease resistance, fast growth and regeneration, and as a source of income. Other 
factors influence adoption of the forages and these often work in combination, e.g., the physiological 
characteristics of the forages, agronomy and management, gender, training and extension, 
knowledge and prior experience, social influence, family support, net gain, availability of resources 
including land, alternative forage technologies, environmental conditions, and climate change.  
 
It is still quite early in the adoption curve and lot could change over time. The study makes the 
following recommendations to enhance the adoption and upscaling of the improved forages.      
1. Promote adoption and upscaling of Cayman, Mulato II, Mombasa, and Tanzania while 
continuing research and field trials on all the ten varieties to determine the best ecological 
conditions for their performance, appropriate agronomic practices, etc. This would inform 
extension service plans and any need for further breeding    
2. Adopt a portfolio approach by promoting the improved forages alongside traditional forages 
for better cattle nutrition, resilience to climatic and other shocks, and for enhanced 
agrobiodiversity. Proper and clear communication is necessary to ensure farmers do not 
completely abandon the traditional forages  
3. Explore the potential and possible impact of use of some of the forages on other value chains 
such as chicken and goats  
4. Sensitize farmers on use of appropriate protective gears and equipment while handling those 
improved forage varieties causing discomfort, with tough stems, etc. as part of often 
neglected agricultural occupational health and safety (OHS).   
5. Expand both off-farm and on-farm sources of income which can be injected into the adoption 
of the improved forages. Programs that diversify household sources of income could go a long 
way in enhancing adoption 
6. Enhance access to quality seeds and splits. Given the huge demand for the improved forage 
varieties, the inadequate availability and access to the seeds is perhaps one of the most 
significant barriers to adoption currently. Strategic public-private partnerships (PPPs) should 
be explored to enhance seed distribution at affordable rates.  
7. Enhance the market for the outputs of the improved forages, especially milk and hay. This can 
be done through establishment of more dairy cooperatives, milk cooling and aggregation 
plants to ensure better and reliable milk prices for farmers, as well as proper storage for hay     
8. Expand the gender inclusivity program to promote shared household decision-making. 
Women play a critical role in influencing adoption and undertake many of the husbandry 
activities that sustain adoption of the improved forages.  
9. Train more extension staff, especially county government officers to be able to offer quality 
improved forage extension services to more farmers. Better collaboration with county 
governments, other NGOs and farmer groups is necessary to enhance synergies 
10. Actively engage with and influence county policies to promote and incentivise adoption of the 
improved forages. Many counties are in the process of developing agricultural or dairy 
policies which provide good entry points    
11. Monitor how the adoption dynamics change over time and tailor make adoption and 
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ANNEX 1: QUESTIONNAIRE 
 
Farmer Questionnaire for the Study on Adoption of Improved Forages in Western Kenya  
 
Introduction 
CIAT is implementing the Grass2cash project which aims to make a strong case for the integration of improved 
forage grasses into the mixed crop livestock production systems in Ethiopia and Kenya. This study seeks to 
understand the underlying reasons for the adoption or not of the improved forages in Western Kenya. CIAT will 
publish the results of the study and use them to promote and upscale improved grass varieties that are well adapted 
to local conditions and climate change while simultaneously producing high yields of good nutritional value. 
 
Consent  
Your participation in this interview is guided by the principle of free, prior and informed consent (FPIC). The 
results will not be traced back to you and your name will not appear in any of the publications without your express 
authorization. The information provided is confidential and will only be used for the purposes of this study.  
 
Should you have any questions after the session, please feel free to contact the Principal Investigator, Dr. Martin Oulu 
on 0725 521 236 or ochiengmoulu@gmail.com. Alternatively, you may contact CIAT, C/o ICIPE, Duduville Campus off 
Kasarani Road, P.O. Box 823-00621, Nairobi, Kenya.   
 
*****Thank you! ***** 
 
SECTION 1: INTERVIEWEE PARTICULARS   
1.1 Name (Optional): Sex:                            M                                     F 




 No (Relation to HH?) 
1.3 Occupation:   
1.4 Other roles in the community 
(chief, church elder, etc.): 
 
1.5  Location of farm/farmer:  County:                                               Sub-county: 
  Ward:                                                 Location:   
  Sub-location:                                        Village:                                      
1.6 Age:  18-35 (Youth): 
 36-55 (Middle aged): 
 56 and above (senior citizens): 
1.7 Marital status  Married/in a log-term relationship 
 Single 
 Widow/Widower 
 Others (Specify) 
 




 Adult education 





1.10 Household members working on 




1.11 Total farm size (acres):  Farm size dedicated to improved forages (acres):  
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1.12 What are your key livelihood 
sources? 
1. Crop Farming (List key crops): 
 
2. Livestock (List key livestock):  
 
3. Type of dairy cattle owned: Local breeds { } Improved/cross { } 
Pure breeds { } 
 
4. Other off-farm sources of income (List):  
 
SECTION 2: THE TECHNOLOGY (IMPROVED FORAGES) 
2.1 Do you have any improved 
forage grasses planted on your 
farm (If yes, tick the specific ones 
in 2.3)?  
1. Yes (Move to 2.2) 
2. No (Move to Section 3) 
2.2 How did you acquire the 
improved forages? 
 From CIAT/Send-a-Cow 
 From neighboring farmers 
 Bought from agrovet shops/supermarket 
 Other sources (Specify) 
2.3 How do you use the forages you 
have planted on your farm? (tick 
all that apply)  
 Feeding to cattle 
 For sale 
 For push-pull technology 
 For soil conservation/soil erosion prevention 
 Live fence/plot demarcation 
 Others 
2.4 Attributes/characteristics: Of the improved forages you have planted on your farm, what are their key 
attributes or characteristics which appeal (pros) or don’t appeal (cons) to you?   
 Forage species Pros (Advantages) Cons (Disadvantages) 










































2.5  Preference: Of the above improved forages in 2.4, whether you have planted them on your farm or not, 




 Most preferred.......................................................... (Why).......................................................... 
 
 
 Least preferred.......................................................... (Why)........................................................... 
 
  












2.5 Co-benefits: What are some of the co-benefits (unintended positive side effects) of the improved forages? 













2.6 Competing or complementary technologies: What other forages are planted or available on your 
farm/locality and, in your opinion, what are their pros and cons? 
 Other forages  Pros (Advantages) Cons (Disadvantages) 
i. Napier grass   
ii.    
iii.    
iv.    
v.    
    
 
2.7 Do you completely replace the traditional/regular forages with the improved grasses or cultivate both? Why? 
(Explain your answer):   
 
 Replace completely (Why)………….. 
 
 
 Cultivate both (Why)………………… 
 
 
2.8 Ease of adoption: In your view, how easy or difficult is it to acquire, maintain, and utilize the improved forages? 









3.1 What is your motivation, goal or aim in piloting or adopting (or not adopting) the above forages? (Extrinsic 
motivations are those driven by external rewards or incentives e.g. money, praise, fame, while intrinsic 
motivations are those done because they’re enjoyable or interesting, i.e. no external incentive or pressure)  
 
Extrinsic:  
i. Increased milk production 
ii. Higher quality milk 
iii. Dry season cattle feed 
iv. Request from CIAT/send-a-cow/group members  


































3.3 How significantly does social influence or pressure dictate your decision to adopt or not adopt the improved 
forages technology?  
 Very much 
 Not so much  
 Not at all 
 
3.4  What specific elements of social influence sway your decision? (e.g. social identity – wanting to belong, wanting 
to be identified as ‘progressive’, influence of persons you respect/admire, etc.).  
 
 
3.5 What is your assessment of your ability to adopt the improved forages and how would you rate its impact on 
your likelihood adopt?   
 Ability (element of) Rating (1. High 2. Moderate 3. Low 4. No ability)  
i. Having land  
ii. Experience with other forages  
iii. Knowledge of the forages   
65 
 
iv. Support from family members  
v. Willingness to try  
vi Having adequate finances  




3.6 How does physical similarity between the improved forages and local varieties influence your attitude and/or 
adoption of the improved forages? (Probe particularly those improved forages with local names) 
 
 
3.7 How has the Coronavirus pandemic and containment measures affected your adoption and/or implementation 








SECTION 4: ECONOMIC FACTORS 
 
4.1 What is the average cost of acquiring, maintaining and utilizing the improved forages for you 
so far (state number of harvests so far) 
i. Monetary (purchase of inputs, etc.): 
 
ii. Labour time (Man days): 
 
iii. Other costs/expenses (Specify):   
 
Total Estimate 
4.2 What is the average net gain from adopting the improved forages?  
i. Increased milk yield (over and above normal yield) – Litres/day/week: 
 
ii. Increased income - from sale of milk and/or hay: KShs/week/Month 
 
iii. Social gain (prestige, enhanced social status, etc): High, Moderate, Low, None 
 
iv. Other gains (specify):   
 
Total Estimate 
4.3  Who decides how the income from sale of milk and/or forages is used? (Tick all that apply) 
 Husband 
 Wife 
 Husband and Wife jointly 
 Children 
 Entire family   
 Others (specify) 
 
 
4.4 Is there a ready market for the following in your area? (please clarify your answer); 
 
Inputs:                                                  {Yes}                          {No} 




Outputs:                                               {Yes}                          {No} 
 Milk  






4.5 Have you ever accessed any type of credit before?  
 Yes: If yes, did you spend or dedicate any to the improved forages? (specify on what aspect) 
 
 
 No (Why?) 
 
4.6 What challenges do you face in accessing credit facilities? 








SECTION 5: INSTITUTIONAL FACTORS 
 
5.1 Are you a member of a cooperative/social/farmer group?  
 Yes (What are the benefits of membership) 
 
 
 No (Why?) 
 
5.2 What are your main sources of info on improved forages? (Tick all that apply). Which one is the most reliable? 
 Source of Information Most Reliable Source   
i. Farmer groups  
ii. Extension officers  
iii. National radio stations  
iv. Local radio stations  
v. TV  
vi. Farmer field schools (FFS)  




5.3 Do you have access to extension services? (Probe general agricultural extension and those specific to dairy 
production and improved forages) 
 
 Yes: List source  
 Source General agriculture Focusing on 
improved forages 
i. National government   
ii. County government    
iii. NGOs (specify)   
iv. Digital extension (sms, smartphone-
based, etc) 
  




5.4 What type of tenure system is your farm?  
 Freehold,  
 Communal,  




Is this the case for a majority of the village/locality?    
5.5 What are the key support institutions along the improved forage value chain?  
 Government (specify):  
 Private sector (specify):  
 NGOs (specify): 
 Community groups(specify): 
 Others:     
SECTION 6: SOCIAL AND POLITICAL CONTEXT  
 
6.1 How socially cohesive or independent are members of your/this community?  
 Members have close kinship ties  
 Homogenous community 
 Cosmopolitan community 
 Gated community 
 Open gates/no gates  
6.2 Socio-culturally, what is the role of men, women, and youth in dairy cattle rearing?  
Activity Men Women Youth 
Ownership of cattle    
Farm preparation (for 
forage planting) 
   
Weeding    
Harvesting    
Feeding (within the 
homestead) 
   
Watering (within the 
homestead) 
   
Milking    
Sale of milk    
Sale of forage    
 
6.3 How important is (dairy) cattle to members of this community? 
 High Moderate Low  Not important 
Culturally (e.g. for dowry 
payment, cultural ceremonies, 
etc.) 
    
Socially (e.g. for sports, 
prestige): 
    
Economically (compared to 
other sources of livelihood e.g. 
crop farming)  
    
 
6.4 Who are the champions, opinion leaders or other influencers who have (or could) influence your decision to 
adopt the improved forage? (specify and explain why) 
 
6.5 What is the general discourse (talk of the town) around improved forages in the community/locality/area? 
 It’s a very useful technology 
 Its an NGO/CIAT/Send-a-Cow project  
 It’s a fad which will eventually fade away 
 I don’t know/its not clear to me 
 Others (specify) 
 SECTION 7: POLICY AND REGULATORY FRAMEWORK 
 
7.1 Are you aware of any government (national or county) initiatives and incentives to promote adoption of the 
improved forages or to enhance dairy production generally? (Specify)  
7.2 Of the above initiatives, which one(s) do you think should be upscaled and why?  
7.3 Are there any policies or initiatives which, in your opinion, are hindering adoption and upscaling of improved 
forage species? 
 
